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ABSTRACT 


The  theory  of  molecx\lor  scattering  of  light  in  a plane- 
parallel  atmosphere,  presented  in  the  simplest  form  by  Lord 
Rayleigh,  was  rocentl;/  extended  in  an  IngenlMns  vay  by 
Chandrasekhar  to  cover  the  process  of  multiple  scattering  and  tiia 
effect  of  the  reflection  from  the  ground. 

The  computation  ot  the  intensity  and  polariaation  of  the  sky 
radiation  by  this  theory  requires  the  solution  of  four  pairs  of 
non-linear  integral  equations,  obtained  in  the  general  case  by 
successive  iteretion.  For  sm^l  values  of  the  optical  thickness 
T (ttsO.IO),  the  second  approximation  is  an  adequate  approxima- 
tion. The  follcwlng  tables  present  the  result  of  computation 
based  on  the  second  approximation  only.  They  contain  the  in- 
tensities in  the  direction  perpendicular  and  parallel  to  the 
vertical  plane  through  the  zenith  end  the  sun  (sun's  vertical) 
for  different  zenith  distances  along  this  plane  and  for  differ- 
ent zenith  distances  of  the  sun. 
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INTRODUCTION 


All  problems  dealing  with  any  type  of  radiation  trai'isfer 
throvigh  the  atmosphere  can  be  reduced  to  the  problem  of  light 
scattering.  During  the  interaction  of  the  radiation  -_ltii  matter 
some  part  of  the  absorbed  energy  may  reappear  as  radiation  of  the 
same  wave  length  radiated  from  the  matter  in  directions  other 
them  the  incident  radiation.  This  scattered  radiation  has  differ- 
ent characteristics  according  to  the  physiceQ.  properties  of  the 
matter.  To  evaluate  quantitatively  the  character  of  the  scatter- 
ed radiation  is,  in  general,  a difficult  task.  In  the  special 
caso  when  the  sca\.tering  material  is  dielectrical,  the  dimensions 
of  the  scattering  particles  are  small  cempared  with  the  wave 
length  of  the  radiation,  and  the  radiation  is  not  absorbed  by  the 
particles,  the  scattered  radiation  is  described  bj"  a well-known 
law  discovered  by  Lord  Rayleigh.  This  type  of  scattering  is 
usually  named  "Rayleigh"  or  "molecular"  scattering.  It  is  onTr 
for  this  case  that  an  exact  solution  of  the  radiation  transfer  in 
a plane  parallel  atmosphere  has  been  obtained. 

In  most  problems  the  atmosphere  can  be  considered  to  be  plane- 
parallel  illumiiiftted  by  a parallel  beam  of  vnpolarized  light,  of 
the  net  flux  (the  rate  of  flow  of  radiant  energy  per  un:5+  fre- 
quency interval  and  per  unit  area  normal  to  the  inclderr 
direction)  equeil  to  ttFq.  The  net  flxuc  of  the  sun  radirition  is 
reduced  during  its  passage  through  the  atmosphere.  At  a level  z 
above  the  ground  the  reduced  flux  is  given  by  the  equation 


(1)  tcF  - TtFp  exp  (-  T/fip) 

where  tc  F represents  the  flvrx  at  the  upper  limit  of  the  atmos- 
phere (extraterrestrial  value),  p. ^ «'cos  6,0  being  tl'’  rsnith 
distance  of  the  sun.  The  parameter  T,  cal?ed  optivial  thickness, 
depends  upon  the  number  of  scattering  centers  (molecviles) , and 
their  refractive  indices  as  discussed  in  detail  elsewhere  (Raf . l) . 
Since  T increases  with  the  distance  fi'om  the  upper  limit  of  the 
atmosphere,  it  can  be  used  instead  of  the  vertical  coordinate  z. 
PiTthermore,  it  depends  upon  the  inverse  fourth  power  of  tho  wave 
length  ' and  thus  determines  for  each  level  of  the  atmosphere  the 
wave  length  of  the  monochromatic  light,  for  which  the  result  is 
valid. 
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Tno  scattered  radiation  has,  however,  a coinpletely  difrerent 
character.  It  is  not  a ;>ara]lol  radiation,  since  each  scattering 
center  becoiaes  a source  of  a spherical  wave  around  the  ce'^ter. 

Each  point  ’Artthin  the  ntaesphore  is  iilur.lnated  by  scattered  radia- 
tion fror:  a].l  directions,  a :d  its  illuninaticn  c.in  be  r“o.sured  by 
the  rate  of  flow  of  tho  radiant  energy  through  a cone,  with  its 
apex  at  the  point  ajid  with  the  axis  in  any  particular  direction. 

The  rate  of  flow  is  thor,  nronnrtional  to  the  solid  angle  which  the 
cone  intercepts.  Tho  oroportionality  factor  in  this  relationship, 
called  the  specific  intensity  or  sLmply  the  intensity,  is  the 
quantity  which  nust  bo  detemined  for  the  specific  problenis  that 
arise.  The  scattered  radiation  Is  in  general  polarized,  i.e.,  the 
intensity  has  different  values,  in  different  directions,  in  a plane 
normal  to  the  direction  of  observation.  For  a complete  quantita- 
tive description  of  the  scattered  radiation,  it  is  thus  necessary 
to  introduce,  besides  the  intensity  I,  other  parameters,  defining 
vie  state  of  polarization  of  the  radiation.  This  can  be  done  most 
conveniently  by  defining  the  state  of  polarization  by  e set  of 
three  additional  Stohes  parameters,  Q,  U,  V,  the  meaning  of  wiiich 
is  discussed  in  detail  by  Chandrasekhar  (Ref.  2). 


Computation  of  the  intensity  and  of  the  polarization  of  the 
sky  radiation  is  not  a simple  problem.  It  was  made  first  by  Lord 
Ra2oleigh,  under  a simplifying  assumption  of  primary'’  scattering 
only,  when  the  scattering  process  of  the  light  already  scattered  wa 
neglected.  The  extension  of  his  theory  for  the  more  realistic  case 
of  multiple  scattering,  when  no  restriction  is  applied  to  the  scat- 
tering of  the  light  scattered  once  or  several  times  before,  is 
connected  with  difficulties,  considered  u.i3urraountable  not  long 
time  ago.  In  1947  Chandrasekhar  succeeded  in  reducing  tho  exact 
solution  of  the  problem  to  the  solution  of  four  pairs  of  .non-linear 
intcgi'al  equations,  allcvin~  a solution  by  iteration.  The  co-^nr.ti- 
tion  of  tho  intensity  and  the  polarisation,  parameters  according  to 
the  method  .iescribod  in  detail  by  Chandrasekhar  (Hof.  2)  was 
performed  for  throe  values  of  the  optical  thickness  (x  = 


and  I.Qi'Oo  The: 


wore  published  in  Ref 
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follow  in," 


tables  represent  the  continuation  of  the  ccmp"tation  for  sr.alle: 
values  of  the  ontical  thickne.s.s.  corre.'^pondi  np  to  the  r^ed  and 
i.nfrared  part  of  the  spectiaim  for  nomal  conditions  at  fie  sea 
level. 


For  small  t,  as  eredicted  by  the  tlioury,  tho  computation,  can 
be  simplified  because  of  the  fact  f-.at  the  effect  of  -ultiple 
■'cattering  is  decreasing  and  the  second  epproximati on , oo’Tcspond- 
ing  to  the  secondary  scattering,  is  so  close  to  tne  exact  value, 
that  further  iteration  is  not  neoessary  for  all  practical  pm*poses. 
The  first  iteration  of  the  abovo-nentioned  intooral  equat:i^n;ns  leads 
to  anal^diioal  expressions  for  the  fundamental  functions  and 

y(i)  (i  - 1,2,3,4)»  given  in  Ref.  2 tuio  discussed  - r t fol.lowi’ig 
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section.  The  v'alucs  of  those  functions  for  T = 0.10,  0.05,  0.02, 
and  0.01  are  tabulated  in  Table  1 as  functions  of  a,  corresponding 
to  different  zenith  distances.  In  further  conputatlons  their 
noinents  of  two  different  kinds  are  needed;  these  are  tabulated  in 
Table  2. 

The  intensity  and  the  polarization  of  the  sky  radiation  is  in 
general  different  in  different  directions,  thus  var.^slng  with  the 
zenith  distance  and  with  the  azinuth  of  the  direction  of  observa- 
tion. In  the  coDputation  the  terns  dependent  on  the  azimuth  and 
the  terms  independent  of  the  azinuth  are  separated.  The  terns 
dependent  on  the  azLnuth  include  the  first  two  pairs  of  the  X and 
Y functions,  (X^^^  and  for  i = 1,2).  The  azimuth- independent 

terms  contain  the  remaining  two  pairs  (i  = s,  /.)  of  X and  Y func- 
tions in  a more  complicated  relationship,  corr  cniently  expressed 
in  terms  of  eight  functions:  ij),  q>,  t,,  P.  b,  a.  These  func- 
tions are  linear  combinations  of  the  X'^)  and  (i  = s,  4). 

The  constants  in  these  combinations  are  functions  of  the  moments 
tabulated  in  Table  2.  The  values  oz’  the  eight  functions  mentioned 
above  are  given  in  Table  3,  the  constants  used  for  their  computa- 
tion in  Table  4. 

The  polarization  of  sky  radiation  is  relatively  ct  pl  in  all 
directions  along  the  sun  vertical,  the  vertical  plane  through  the 
zenith  and  toward  the  sun.  The  simplification  is  caused  by  the 
fact  that  along  this  plane  U = C,  the  plane  of  polarization  is 
either  parallel  or  perpendicular  to  the  sitn  vertical.  In  si:ch  a 
case  the  state  of  polarization  is  completely  defined  by  two  inten- 
sities l£  and  Ip,  in  the  direction  parallel  and  rerpendicular  to 

the  sun  veitical.  T'.o.se  intensities  are  related  to  tlie  mentioned 
tota.1  intensity  I and  t!'.e  parameter  Q by  the  formulae 


hTon  r.hr* 


■Pr.T 


T 


t O 


/ ^ 
a/ 


it  is  evident  that  the  intensify  Ij,  ’las  the  na.me  value  on  the 
solar  side  of  tlie  mn  vertical,  where  (p  = and  on  the  antisoiar 

side,  uhere  cp  = cp^  -»  r , whereas  the  intensity  I has  different 
value  on  the  solar  and  antisoiar  sides,  denoted  by  Ig,  and  1^^^ 
respectively.  The  values  of  the  intensities  l£ , Ip  along 

the  sun  vertical  for  Fp  = 1 are  tabulated  in  Table  5,  fur  differ- 
ent sun  elevation,  and  for  several  optical  thicloiesses. 


Chandrasekhar  extended  Rayleigh's  original  theory  also  in 
another  direction.  The  effect  of  the  reflection  from  the  g'rou;id 
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was  incorporated  for  bhr  case  of  the  reflection  according  to  the 
Lambert's  lav/.  It  is  assumed  that  the  reflected  radiation  is 
independent  of  the  direction,  unpolarized,  and  the  total  flux  up- 
ward is  a fraction  (albedo  X < 1)  of  the  flux  received  frcsn  above. 
The  effect  of  the  grovmd  reflection  can  be  expressed  by  the 
corrections  to  the  intensities  la  and  I . denoted  accordingly  by 
and  Ij.  , These  corrections  can  be  computed  by  means  of  two 
functions  tabulated  in  Table  3 and  of  a constant  s,  given 

in  Table  4.  The  correction  for  the  intensity  is  the  sane  on 
both  sides  of  the  sun  vertical,  thus  the  subscript  a is  omitted. 

The  values  of  these  corrections  are  incorporated  in  Table  5 for 
X = .25,  .50,  .80. 

As  explained  in  the  following  section,  for  ver^r  small  values 
of  T some  of  the  terns  become  so  small  that  the  computational 
scheme,  used  for  the  moderate  values  of  T does  not  lead  to  a result 
with  a satisfactory/  accuracy.  In  this  case  the  effect  of  the  sec- 
ondary scattering  is  so  snail  that  the  primary  scattering  is  quite 
predominant.  The  computational  scheme  above  can  then  be  replaced 
by  the  foimulae  given  below,  easily  derived  from  the  equation  of 
the  radiative  transfer  (p.  44  in  Ref,  2); 

(.3) 


(a  .m)  =E  (t, a,p.„)  { l+|x^+  ( l-u£) cos  2 (cp_~<i)) } . 


wl.'tli 


E ("Ti [X^IXq) 


3 IX  F 
' o o 


(cPo  “ <P  being  the 
sim's  vertical.) 
the  following! 


azimuth  difference  of  the  vertical  plane  from  the 
For  the  sun's  vertical  these  expressions  reduce  to 
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(4) 


t = 2E(t,(j.,(,i^) 

1 

J 

Ij.  = 2F.(T,ii,ii^)  . 


■Jith  the  vel’ies  of  and  in  Tabic  5,  the  correspond- 

ing values  for  any  other  direction  in  a vertical  plane  of  the 
azir.uth  <D  can  be  readily'  computed,  as  proved  elsev;here  (Ref.  3)  : 

sin"'(9Q-?)  , 

U (|X,<p)  =^'| r^(l£-I^^)sin(cpQ-9)-ill  sin  2(q^-fp)  , 


with 


_ 3[^q(1  -fi-b)  f -r(2) 


_21__ 

na-j 


16(u-il_)  \ 


(li  (i^)  j 


ind  and  Y^^^ 


":ivon  in  Table  1. 


MlnRICAL  ANALYSIS 


THF  X AND  Y FU’"'! IONS 

T'V’SO  functions  are  baric  in  w'nal  io  in  follow,  and  a fvill 
'liccussinn  of  tlu.ir  nroportios  is  piven  by  Ch.andrasekhar  ('ief.  2). 
Me  shal]  st' te  here  without  nroof  sene  of  those  properties,  and 
reference  wil.l  i;c  made  to  equations  of  Chandrasekhar's  text;  thiis 
RT(126),  will  imply  equation  (126)  in  Chandra s okl^ar  ’ s text.  Unless 
otherwise  sp'-'clficd,  Chapter  VIII  will  be  implied.  3y  definition 


(6) 


X^^\'|X,T)  = 1 + ii.T2(X^^^,Y(^')) 


Y (p.,  ’.)  = uTc  ,Y  ) 


(7) 
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where 


(8) 

(9) 


[•i  (A  — 


(t,T)-Y^^^  (t,T)  ]dt 

fi  + t 

(|i.T)xC«)  (t,T)-X<'=>  (t  ,t)  ]dt 

]i  - t 


7 


In  the  above  the  characteristic  function  T|)j,(t)  is  an  even  polynomial 
in  t,  satisfying 


The  following  four  polymooials  are  considered  in  this  disciission: 

k - 1,  \K^(t)  = 4(l+t2-2t^)}  k - 2,  ^(t)  * :^(l+2t2+t^); 

^ = ^(1-t^)  — the  conservative  case;  k»4»r|/j^(t)"|(l-t^) , 

Whenever  no  ambiguity  is  likely  to  arise,  the  functions  defined  in 
(6)  and  (7y  will  be  abbreviated  by  X and  Y,  respectively. 

Let 

= J"  t”  (t)X^^)  (t,T)dt;  Vr/y'^)  “ J ^t*^  ^>|r(t)Y^'^"  (t,T:)dt; 

O n.  41  p r. 

(t,T)dt;  P ^(l)  = (t,T)dt. 

O f-i 

For  the  sake  of  slmplicit:',  the  "ncnentc"  defined  above  will 
usually  be  indicated  by  Yj^»a  j-,>  Q-ud  the  parameter  T will 
always  be  dropped  and  k will  be  indicated  only  when  necesrary.  A 
property  of  fundamental  importance  is  given  in  (29RT),  namely 

*0  = ^(*0^  “■  Yo^)  ♦ ^ V (t)dt  . 

o Ic 
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CAandraceicl^ar  !iac  ; !i:'vn  for  k = 3 (the  eonservative  case) 

tile  Golutions  cf  (u)  and  (7)  arc  not  imi£uej  and  that  if  X,  Y 
Torn  one  set  of  solutionr,  t,hen  the  set  X,  Y defined  by 


(n)  X - :i  -Itq'X-Y);  Y = Y -^iq(X+y) 


also  satisfies  (6)  and  (')  for  an  arbitrary  q.  The  standard  so- 
lutions and  ar  ’ obtained  f rop.  X ^ ' and  Y^^^  bj'  setting 


(li 


. yO)/fil3t  J3) 


yi'-'  1 


in  (ll).  ’..'itn  t-'is  ■iC'rualization 


(13) 


= 1; 


yi^'>  = C 


iliTHOj  OF  .■.;l’XOXJViri;i  the  X AND  Y lUiJCTIONS 

Droouinc  t>;e  oarasr.eters  k and  T for  brevitv.  let 


(U) 


X lp.)  - 1;  -o(.d)  ~ exp  ; 


(V) 


X nT-  r X,.  ..  .(m)1  ; 

. • i 1 I-— -L  ■ 


1;*.  J - 


xp( - ■ 4i, ) jj, i“r.~l  '■h ^ (a  ^ J > 


V7  1 o*'  Tq 


; ■ ')  and  (^'). 


Starii’:,--  v.'ili  .'1  anU  we  ray  oor.putn  in  Sdic'ncc  X-,.  11, 
X-^  11,  X^.  , 1,.,  ■.O'.rn  • v;o  r.  si  ve  approxirati  ns  ayreo 

i'->  a su-';"i -iri'.t  solutions  X = X„.  = Y,.  are  ooi:- 

si  Ir-'d  satisfa  ■ :-r'  0''-'r  ’ci’it.ious  t.o  the  rolutions  of  (6)  and 

(X), 

In  order  lo  speed  ocnve'-jcnce , use  can  be  uade  of  (lOXT.T) 
and  (lOoKT),.  Thus  if  Y^.  arc  ayailablo,  an  "improved”  set  is 

o s L.  ^ 1 u <i  : )j  ^ 0 ..  -i  i • i_-. 
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(lb) 


r;+l 


= X 


n+1 


where 


(18)  - r--2 

(19)  Do  * 2 J ^t  4>(t)  Cl-exp(-T/t)  J dt  . 

o 


The  sjubols  and  ^ imply  the  evaluation  of  these  mcments 

correspondinc  -^o  and’Y^^.  It  can  be  readi]y  verified  that 
vanishes  if  Yj.^  n-»'e  identical  with  X,  Y respectively.  More- 
over, the  moment  relation  (lO)  is  satisfied  identically  for  the 

^n+l»  "^n+1' 

In  Ref,  3 values  of  the  X and  Y functions  are  given  for 
T»  0.15,  0.25,  and  1.  An  examination  of  the  results  sh'vs  that 
for  T = 0.15,  X^  and  Y2  agree  with  the  more  accurate  values, 
based  on  several  iterations,  to  within  0.001,  for  snail  vali’ns  of 
p.  , and  often  to  four  decimals  for  p.  > 0.4.  It  is  expected  that 
with  decreasing  t,  X2  and  Y2  approximate  X and  Y,  respectively, 
more  and  more  closely.  Ccnsenucntly  Xp  and  Yp  wore  taken  as  ap- 
proximations to  X and  Y for  the  calculations  given  here. 


T4-  4^  4... 

X Lr  xo  |yc/ouxuxc  ovj 

tial  integrals  E^(x) 


..  V J 

eoC.J  U,riU 

■and  elementary 


nr  j i . ...  ..  A 

At  xn  ouli  !:.>  Ui 
functions.  Thus 


the  expOneri- 
Ict 


(20)  E (i)  = ! = J h-’‘/V'ht 

1 c 

(21)  F (T,p)  = (t)dt 

n ^ n 

(22)  G„  jp_(t)  =--  r (T,-t)dt 

t • Q i‘ 

(23)  G«  (t)  = ; V'^/V’^F  (a:,t)dt 
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-crtii'jr,  let  i!3  now  assi^'n  s.'.nbols  to  the  eoefficient  of  the  poly- 
noriials  entcrinc;  into  (C)  and  (9)  by  writing 


(•24) 


4 

n=o 


ni*o 


For  brevity  the  dependence  cf  the  coefficient  on  k is  not  indi- 
cated. V.' it’ll  the  above  definitions  it  can  he  verified  that 


(25)  X^'-' (T,a)  = 1 + Z a.F-^T(T,-H.) 

,1=0  ^ 

(26)  y,|  - e~^'^^[l  + 2 a,F^+2^(x,[j.)  ] , 

J*0 

k * 1.  4.  4. 

The  foli.Gvinr  recurrence  reZiitTors  can  be  readily  established: 


(27) 

^ (x) 

r 

= ! e - 

-xR  (x)  J/n, 

n 

> 1- 

n+1 

n 

(23) 

F^,  (t,|i.)  = u[F^_ 

,T  Un-; 

1 

“ n-1 

] , n 

^ 2 . 

(29) 

y,  (t.hj-)  = u [los 

:(1^)  - 

. ^ r~ 

^ t'l''7 

. > 0 . 

("f) 

F^(t,[l)  » |x 

r - 1 og 

(y-l)  ^ o ^ 

- . /'"t 

* ^ 

).^  , 

(21) 

?'l(T, 

1)  = r 

+ log  T + e 

y 

where  '(  = . ''■7721-'-6<,t47  (Ruler's  <•  or.st'.nt  to  ‘ot:  :;er Inals ) . 

In  (?.C) 

(22)  F,i(x)  ^ I (e^/t)dt  , X = - ^ - , 

It 

is  the  well  Imown  exponential  intogr,nl,  and  F,^(,x),  defined  ir  (-.f), 
if  ecual  to  -^;i(-x).  Doth  5i(x)  and  ^^^(x)  liave  h.oon  extci.sively 
tubialated , 
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The  moments  a*  Pj  i can  be  obtained  by  numerical  integra- 
tion, or  else  by  tho  nse  of  the  functions  and  G’n,m('^)* 

From  the  definition  of  these  functions  and  (25),  (26)  we  have 


(33) 

a 

n,i 

n+l 

(34) 

p'^hx)  ■ 

n.l 

E^.oCx' 

In-iC. 

^ j-o 
4 


(t). 


It  has  been  shown  by  Chandrasekhar  (Ref.  2),  Appendix  I,  that 


(35) 

(36) 

• fE„(UE„(T-t)dt  . G’„,„ 

(37) 

^n,m<'^) 

(38) 

G'  (x) 
n,m'  ' 

(39) 

G 

'l^l('^)  - 2 [K^(x)  + (y+  logx)Ej,(x)  - U(x)J  , 

where 


(40) 


U(T) 


Y 

2 ' 


log  't)‘ 


+ ‘A  + 


m"l 


1^; 


TnrwTtftn’f'.c*  n*f*  GrdfiT 


o uu^/tuLiieu  xron  Z1 


above  formulas,  rather  than  from  numerical  integration,  for  all 
values  of  T.  For  0,01  higher  order  moments  were  obtained  by 
numerical  integration.  All  required  moments  for  T » 0.001  and 
0.003  listed  in  these  tables  were  obtained  from  the  above  formu- 
las. The  computation  of  the  function  G_  _(x)  from  (37)  is 

Ti  ^in 

straightforward.  The  functions  G'n,m^"^^  somewhat  harder  to 
get.  In  practice  G*2^l('^)  was  computed,  and  the  additional  func- 
tions specified  below  were  derived.  For  convenience  some  abbre- 
viations are  also  introduced,  as  explained. 


10 
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Alibr  evia  Lions 


G',,j 

= G' 

(41) 

“'l,2  “ 2 

-*■  T E 

(42) 

yi.  . = n f-  TO',  , , 

T 

-L>J  J 

(43) 

a « = .a » _ 

- 3,2  1,4 

(-U) 

-'S2  ^'l,6“ 

E^(t) 


3 

1 


Once  a . , and  ;•  . , are  available,  the  r.onents  -i  ana 
» i .1  > -*■  *'  > -‘■ 

can  he  obtained  frcn 

<.j  ” ^ J *•  o 

.,'hr>n  Y''*^'and  their  nononts  are  1-mcwn,  1^2^  can 

be  obtained  xi’-oto  (16).  It  car.  be  verified  that 

a. 

(,46)  Ij^  = a„  -r  ^ - f 2a^b-j  + 2a22^  + 2ayE.^J  • 

Th.o  r.oncnt-'’  corro.opond inf^  to  the  second  :-pproxi::;aLlon  are  ' 
t-' ined  fron 


(4V)  a p = + A P ’ 3 T A (; 

n,-<  n,l  n+2  n+3  n,2  n,l 


'p+C- 


V' 

:nr,o  (40)  . 


, and  y ->  are  then  obtained  by  rubcLit  utiny  (4Y) 


To  ■a't  the  stand, -^rd  solution,  (12)  is  used  in  conjunction  vitii 

v(3)  y(3) 


X2  f ^2  ^ nor.cnt^  2 " 


♦ = • 
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SCATTERING  AND  INTENSITY  FUNCTIONS 


The  scattering  and  "intensity*  Punctions  depend  on  the  coeffi- 
cients listed  in  Table  4j  they  are  based  implicitly  on  the  X and  Y 
functions  and  their  noments.  It  turned  out  that  for  small  values 
of  T,  some  of  the  coefficients  are  sensitive  to  a small  change  in 
the  mcments  of  Table  2.  In  view  of  the  fact  that  the  X and  Y 
fiinctions  are  approximated  by  X2  and  Y2,  respectively,  the  approx- 
imations to  X and  Y are  probably  correct  to  no  more  than  four 
decimal  places.  The  functions  have  a logarithmic  singularity  in 
their  derivatives  at  the  origin  of  and  straightfojrward  numeri- 
cal integration  for  the  moments  of  order  two  is  good  to  only  five 
decimal  places.  It  was  expected  that  this  accuracy  would  be 
ample,  in  view  of  the  fact  that  Xp  and  Y2  aro  themselves  correct 


representations  of  X and  Y to  at  most  that  accuracy.  At  the 
cutset  all  moments  of  order  higher  than  one  were  obtained  by 
numerical  integration,  and  it  turned  out  that  sene  of  the  coeffi- 
cients in  Table  4 became  indeterminate  for  T = 0,001  and  0,003. 

The  required  coefficients  were  then  interpolated  from  a table  of 
such  coefficients.  These  interpolated  coefficients  were  good  to 
within  t 0.003,  and  the  scattering  functions  actually  listed  were 
based  on  them.  It  turned  out  that  the  "intensity"  functions  be- 
came meaningless  when  based  on  these  scattering  functions.  The 
higher  moments  for  T = 0,001  and  0.003  were  then  recomputed  by 
the  foteiulas  (33)  and  (34)  and  the  coefficients  listed  in  Table  4 
are  bastjd  on  these  recomputed  values^  Althoi^gh  they  are  probably 
correct  to  only  three  decimals,  compared  with  those  based  on  exact 
values  of  X and  Y,  it  was  possible  to  derive  them  from  computations 

^ "V.  ^ ..N  * *1.,  -i  ^ AW  ^ A ^ A A A,  A w ^ A«**  AaHvwaa  A A*,-  A W 

uilo  ..ivyi.icii  c»  o oiiomoc;x  V c o uu  dcvci: 

decimal  places.  Computations  of  the  "intensity  functions"  based  on 
the  "corrected"  scattering  functions  were  made  for  a few  parameters, 
and  the  results  wer^  consistent.  We  give  below  some  comparative 
values : 
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(a)  Coefficients  (b)  More  consistent 


on  which 

scattering 

coefficients,  given 

ftmctions 

are  based 

in  Table 

4 

T = .001 

't  = .003 

T = .001 

0 

0 

• 

II 

''l 

-0.18820 

-0.18946 

-0.18847 

-0.18975 

✓ 

-0.18870 

-0.19095 

-0.18897 

-0.19123 

+1.13551 

i. 11659 

1.13257 

1. 11348 

^4 

-l.SW? 

-1.49888 

-1.51083 

-1.49651 

s 

-0.24957 

-0.24873 

-0.24936 

-0.24837 

t 

-0.49981 

-0.49943 

-0.49981 

-0.49944 

-0.28202 

-0.28343 

-0.28229 

-0.28371 

-0.28252 

-0.28492 

-0.23279 

-0.28520 

""5 

0.00037 

0.00113 

0.00038 

O.OCII3 

a 

0.49812 

0.49452 

0.49744 

0.49354 

b 

0.49877 

0.49646 

0.49853 

0.49621 

c 

-0.37540 

-0.37779 

-0.37559 

-0. 37632 

g 

1.32L44 

1.30424 

1.32U5 

1.30425 

Ti 

0.00062 

0.00296 

0.00100 

0.00297 

The  following  arc  the  scattering  functions  based  on  coeffi- 
cients  of  column  (b) , for  t ® 0.001  for  three  values  of  )i. 


T = 0.001 

U = 0.1 

\i-^  0.6 

- 1 

0.01021 

0.36115 

1.00287 

0. 01011 

0.36055 

1.00186 

7 

0.99490 

0.64321 

0.00010 

n 

0.9850? 

0.6/^212 

0.00012 

C 

0.00009 

0.00009 

o.oooiu 

e 

0.00009 

0.00009 

0.00009 

X 

1.00284 

1.00285 

1.00285 

a 

0.9928V 

1.00118 

1.00185 

0.99503 

0.99918 

0.99694 

0.99503 

0.99917 

0.99950 

Compared  with  the-  values  tabulated,  t]  diverges  by  most,  espec- 
ially for  p,  = 3 . 
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It  was  not  deened  worth  while  to  recompute  the  scai ^ering  and 
intensity  functions  for  t:  = 0,001  and  0.003,  especially  since  the 
simple  formula  (4),  given  in  the  preceding  Introduction,  gives  good 
results  for  small  values  of  t..  In  the  following  schedule  sonie  com- 
parative results  are  given. 

A:  Values  computed  fror.;  Chundrasekhar ’ s formulas. 

B:  Values  computed  from  formula  (4),  Z,  Sokera's 
Introduction. 


^'o 

P- 

Ir 

T 

T 

X 

a 

0..001 

0.1 

0.6 

0.00031 

0.00023 

0.00017 

A 

.00031 

.00023 

.00017 

B 

0.6 

0.1 

0. 001S7 

0.00120 

0.00118 

A 

.00186 

.00137 

.00101 

B 

0.6 

1.0 

0.00019 

O.X;X71 

C. 000071 

A 

4X 

.000137 

.000067 

.000067 

B 

1.0 

0.6 

0.00031 

0.00012 

0.00012 

4 

.000278 

.000111 

.000111 

3 

0.01 

o.ov 

0.10 

0.01772 

0,01786 

O.OI048 

A 

.0139s 

.01389 

.01378 

B 

0.02 

0.60 

0.00307 

0.00255 

0.00139 

A 

.00244 

.00209 

.00151 

B 

0.02 

1.00 

0.00185 

0.00008 

0.00003 

A 

.00147 

.000006 

.000006 

B 

0.01 

0.6 

0.1 

O.OI8O4 

0.01344 

0.009^9 

A 

.01777 

.0130 

.00958 

B 

0.6 

0.8 

c. 00235 

0.00218 

0.00001 

A 

. 00231 

.00213 

0 

2 

0.6 

1.0 

0.00188 

O.OOO6S 

O.OOO6S 

A 

.00135 

.00067 

.00067 

B 

There  is  a 

considerabl 

e loss  in 

significant 

, figures, 

in  com- 

puting  I and  I by  method  A,  and  wherever  one  significant 
figure  only  is  giVen,  that  figure  is  not  trustworthy,  ana  the 
value  given  by  method  B may  in  fact  be  the  better  one.  The  above 
schedule  seems  to  indicate  that  Sekera's  formula  is  good,  even 
when  TT  is  as  large  as  0.01. 
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It  should  be  emphasized  that  the  entries  given  are  all  based 
implicitly  on  the  second  approximation  to  the  X and  Y runctions, 
as  stated  previously,  and  it  shoiild  not  be  inferred  that  the 
values  are  correct  to  all  the  decimal  places  given,  compared  with 
the  true  results  based  on  exact  •"nines  of  X and  Y.  Forx  ^ 0.01 
the  scatterin.'T  and  intensity  functions  are  probably  correct  to 
three  decimal  places.  This  conjecture  is  based  on  comparisonrs 
made  in  (2)  f or  t = 0.15,  with  similar  computations. 
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Table  1.  X and  x r-xmetions 


Values  of  and  UiA') 


k = 1,  2,  s,  4 


for  -L  = O.COl,  O.OC-3,  0.01,  0.02,  0.05,  ^ind  0.10.  and 

(k) 

Y'  ' are  defined  in  the  section  on  buraerical  Analysis, 
n 


riAvorj'  liErCr.T  2'X-i 


TABLE  1 X and  Y Function* 

T = . 001 


M- 

,U) 

x(2} 

vX) 

OJ 

ID  0 

p 

;>  0 0 0 

jO  0 0 O 0 

1] 

P 

0 0 0 c 

01 

IP  0 0 0 0 

0 

0 1 

li 

0 

) 2 6 3 

o| 

9 07  4 

5 

1 

o 

0 15  3 

Ol 

9 

0 6 3 6 

o 

n ?. 

0 

) 2 6 9 

ni 

9 

*N  ^ ^ 

1 

i 

n 

\/ 

‘1 

5 7 

.-Y 

V/  i 

Li 

-i  O *7  O 

^ i ^ 

6 

0 3 

i 

0 

) 2 7 1 

0 

9 

> 9 9 

2 

1 

0 

0 15  8 

0 

9 

6 8 8 0 

0 

0 4 

1 

o 

) 2 7 2 

0 

9 

^ 8 0 

3 

1 

o 

3 15  9 

0 

9 

7 6 9 0 

0 

0 5 

1 

0 

) 2 7 3 

0 

9 

3 2 9 

3 

1 

0 

3 15  9 

0 

9 

8 17  9 

0 

0 6 

1 

0 

) 2 7 3 

0 

9 

3 6 2 

0 

1 

0 

3 15  9 

0 

9 

8 5 0 6 

0 

P 7 

i 

n 

) 2 7 4 

0 

9 

3 8 5 

5 

li 

o 

3 16  0 

0 

9 

8 7 4 1 

0 

0 9 

1 

0 

) 2 7 4 

0 

9 

90  3 

2 

1| 

0 

0 16  0 

0 

9 

8 9 17 

0 

D 9 

1 

0 

.I  2 7 4 

0 

9 

9 16 

9 

i! 

{) 

0 16  0 

0 

9 

9 0 5 5 

0 

1 0 

1 

0 

3 2 7 4 

0 

9 

9 2 7 

9 

i! 

0 

0 1 

6 0 

0 

9 

8 16  5 

0 

1 1 

i 

0 

0 2 7 4 

0 

i 

9 

9 3 6 

9 

1 

0 

0 1 

6 0 

0 

9 

8 2 5 5 

0 

1 3 

1 

0 

0 2 7 4 

0 

9 

9 4 4 

4 

1 

1 

0 

0 1 

6 0 

0 

9 

8 3 3 0 

0 

1 4 

1 

0 

0 2 7 5 

0 

9 

9 5 6 

3 

1 

0 

0 1 

6 0 

n 

9 

8 4 4 8 

u 

1 

lio 

0 2 7 5 

0 

9 

9 6 5 

2 

1 

0 

3 1 

6 0 

0 

9 

8 5 3 7 

0 

1 8 

lio 

0 2 7 5 

0 

19 

97  2 

1 

1 

0 

3 1 

6 0 

o 

9 

8 6 0 6 

0 

3 0 

1 

0 

) 2 7 5 

0 

9 

9 7 7 

6 

1 

0 

) 1 

6 0 

0 

9 

8 6 6 2 

0 

? 3 

1 

0 

>2  7 5 

0 

9 9 8 2 

1 

1 

0 

3 1 

6 0 

0 

9 

8 7 0 7 

0 

?.  4 

1 

0 

) 2 7 5 

0 

9 9 8 5 

9 

1 

0 

3 1 

6 0 

0 

9 

8 7 4 5 

0 

3 6 

1 

n 

.)  2 7 5 

0 

9 9 8 9 

1 

1 

0 

) 1 

6 0 

0 1 

, •> 

y 

illl 

0 

3 8 

1 

) 2 7 5 

0 

9 

9 9 1 

9 

1 

0 

) 1 

6 O 

0 

9 

8 8 0 4 

0 

3 0 

1 

n 

0 2 7 5 

0 

9 

9 9 4 

2 

i1 

0 

) 1 

6 0 

0 

9 

8 8 2 8 

0 

3 3 

i! 

0 

0 2 7 5 

0 

9 9 9 6 

3 

11 

0 

3 1 

6 1 

0 

9 

^848 

0 

3 4 

1 

0 

C)  2 7 5 

0 

9 9 9 8 

1 

i! 

0 

01 

6 1 

0 

9 

8 8 6 7 

0 

3 6 

1 

n 

0 2 7 5 

0 

9 9 9 9 

H 

-1  i 

0 

0 1 

6 1 

0 

9 

8 B 8 3 

0 

4 0 

X 

0 

.)  2 7 5 

1 

0 0 0 2 

6 

1 

0 

0 1 

6 1 

0 

9 

8 9 11 

ij 

4 4 

1 

n 

) 2 7 5 

1 

P 0 0 4 

8 

1 

0 

0 1 

6 1 

0 

9 

8 9 3 4 

0 

4 8 

1 

0 

) 2 7 5 

1 

P 

0 0 6 

7 

1 

0 

0 1 

6 1 

0 

9 

9 9 5 2 

0 

5 3 

1 

0 

) 2 7 5 

1 1 

n 

0 0 8 

3 

O- 

0 

01 

6 1 

0 

9 

9 9 6 8 

0 

5 6 

1 

0 

■275 

1 

n 

0 O 9 

7 

1 

0 

0 1 

6 1 

0 

9 

9 9 8 2 

0 

6 0 

1 

0 

J 2 7 5 

1 

0 

0 10 

9 

1 

0 

0 1 

6 1 

0 

9 

8 9 9 4 

0 

6 4 

1 

0 

) 2 7 5 

1 

0 

Oil 

V 

1 

0 

0 1 

6 1 

1 

0 

3 0 0 4 

r\ 

KJ 

^ 4*» 

o o 

X j 

rS 

KJ 

% r*  C 

/ f ^ 

M 

X 

0 12 

o 

i 

0 

0 1 

6 i 

i 

0 

3 0 14 

ry 

v_/ 

7 2 

1 

0 

0 2 7 5 

1 

0 

0 13  7 

1 

o 

) 1 

6 1 

1 

0 

3 0 2 2 

0 

7 6 

1 

0 

3 2 7 5 

1 

0 

0 14 

4 

1 

0 

3 1 

6 1 

1 

0 

3 0 2 9 

0 

8 0 

1 

0 

) 2 7 5 

1 

0 

0 15 

0 

1 

0 

) 1 

6 1 

1 

0 

3 0 3 6 

0 

8 4 

1 

0 

) 2 7 5 

1 

b 

0 15 

6 

1 

n 

) 1 

6 1 

1 

0 

3 0 4 2 

0 

8 S 

1 

0 

3 2 7 5 

1 

0 

0 15 

9 

1 

o 

3 1 

6 1 

1 

0 

3 0 4 4 

0 

e 8 

1 

0 

J2  7 5 

1 

0 

0 16 

2 

«• 

1. 

0 

3 1 

6 1 

1 

0 

0 04  7 

0 

9 0 

1 

n 

0 2 7 5 

1 

0 

0 16 

4 

1 

0 

3 1 

6 1 

1 

0 

0 0 5 0 

0 

9 3 

1 

D 

0 2 7 5 

1 

0 

0 1 6 

7 

a 

0 

3 1 

6 1 

i 

0 

3 0 5 2 

0 

9 4 

1 

0 

0 2 7 5 

1 

0 0 16 

9 

«• 

0 

3 1 

6 1 

1 

D 

3 0 5 4 

0 

9 6 

1 

0 

0 2 7 5 

1 

C 

0 17 

1 

0 

3 1 

6 1 

1 

O 

^057 

0 

9 8 

1 

0 

0 2 7 5 

1 

C 

3 1 7 

3 

1 

0 

0 1 

6 1 

1 

O 

3 0 5 9 

1 

0 0 

1 

0 

0 2 7 5 

1 

c 

0 17 

5 

1 

0 

0 1 

6 1 

XI 

0 

3 0 6 1 

T-  .1 


TAI.Li;.  X 

T = .001 

X 

13  • 

..d  X 

f L X: 

Cuicno 

Ll 

i.uta ) 

u. 

X> 

<c 

) 

.,1/  . 

cun_D 

1 I 

18 

;)  0 

0 

0 

0/ 

lO  0 0 0 

0 

iio 

0 0 
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9 5 7 5 1 

0 

2 0 

1 

0 18  8 3 

0 

9 6 9 9 7 

1 

0 116  4 

0 

9 6 28  2 

0 

22 

1 

0 1 8 8 7 

0 

9 7 4 3 5 

1 

0 115  6 

0 

9 6 7 1 8 

0 

2 4 

1 

0 18  9 1 

0 

9 7 8 0 2 

li 

0 116  8 

0 

9 7 0 8 3 

0 

2 f, 

1 

0 18  9 3 

0 

9 8 113 

1 

0 117  0 

0 

97  39  3 

0 

2 8 

1 

0 18  9 6 

0 

9 8 38  1 

1 

0 117  1 

0 

9 7 6 5 9 

0 

3 0 

1 

0 18  9 8 

0 

9 8 6 1 3 

1 

0 117  2 

0 

9 7 8 91 

0 

3 2 

1 

0 18  9 9 

0 

9 8 8 1 7 

11 

0 117  4 

0 

9 8 0 9 4 

0 

3 4 

1 

0 19  0 1 

0 

9 8 9 9 7 

Ij 

0 117  5 

0 

9 8 2 7 3 

0 

3 6 

1 

0 19  0 2 

0 

9 9 1 5 H 

1 

0 117  5 

0 

9 H 4 3 3 

0 

4 0 

V 

0 19  0 5 

0 

9 9 4 3 1 

1 

0 117  7 

0 

9 H 7 0 6 

0 

4 4 

^ 1 
X : 

0 19  0 7 

r\ ; 
KJ 

9 9 6 5 5 

X| 

0 117  8 

0 

9 H 9 2 9 

0 

4 8 

1 

0 19  0 8 

0 

9 9 8 4 3 

0 117  9 

0 

9 9 115 

0 

5 2 

1 

!0  1 9 1 0 

1 

0 0 0 0 1 

1 

Oil  0 0 

0 

9 9 2 7 4 

0 

5 6 

1 

0 19  11 

1 

0 0 13  8 

1, 

0 118  1 

0 

9 9 4 0 9 

0 

6 0 

1 

0 19  12 

li 

0 0 2 5 6 

1 

0 118  1 

0 

9 9 5 27 

0 

6 4 

1 

0 19  13 

1 

C 0 3 5 9 

ll 

0 118  2 

0 

9 9 6 3 0 

n 

V,* 

1^  O 

V./  l 1 

_L  1 

W X ^ X “* 

± 1 

rx  ^ 

\\J  \J  O X 

1 

Olio  3 

0 

9 9 7 2 1 

0 

7 2 

1 

0 19  14 

1 

C 0 5 3 2 

1 

0 116  3 

0 

9 9 8 0 2 

0 

7 6 

1 

0 19  15 

ll 

0 0 6 0 5 

1 

0 118  3 

0 

9 9 8 7 5 

0 

8 0 

1 

0 19  15 

1 

0 0 6 7 1 

1 

0 118  4 

0 

9 9 9 4 0 

I 

0 

8 4 

1 

0 19  16 

•4 

± 

0 0 7 3 0 

1 

0 118  4 

1 

0 0 0 0 0 

0 

8 6 

1 

0 19  16 

1 

0 0 7 5 H 

1 

0 118  4 

1 

0 0 0 2 7 

0 

8 8 

1 

0 19  16 

1 

0 0 7 8 4 

A 

XI 

0 118  4 

1 

0 0 0 5 3 

0 

9 0 

1 

0 19  17 

1 

0 0 8 1 0 

1 

0 118  4 

1 

0 0 0 7 8 

0 

92 

1 

0 1.  9 1 7 

•1 

X 

0 0 8 3 4 

1 

0 118  5 

1 

0 0 10  3 

0 

9 4 

1 

0 19  17 

J. 

0 0 8 5 7 

1 

0 118  5 

1 

0 0 1.  2 6 

0 

9 6 

1 

0 19  17 

1 

0 0 8 7 9 

1 

0 118  5 

1 

0 0 14  8 

0 

98 

1 

0 19  17 

1 

0 0 9 0 0 

1 

0 118  5 

1 

0 0 16  9 

1 

0 0 

1 

0 19  18 

1 

0 0 9 2 1 

1 

0 118  5 

I* 

0 0 18  9 

r.\V(J?D  RE?  OPT  .?06j 


TABLB;  1 X and  Y Functions  (Continued) 
T ■=  .010 


4 

vS 

v4 

Oj 

(0  0 

Ij 

lo  0 0 0 0 

OlO  0 0 0 

0 

1 

:0  0 0 0 0 

P 0 0 0 0 

0 

0 1 

1 

V)  4 13  8 

U 

37  13 

3 

1' 

b 1 1 5 7 

0 

3 7 8 2 9 

0 

0 2 

1 

0 7 0 4 7 

0 

5 9 17 

6 

1 

0 14  0 2 

0 

6 1 9 S 2 

0 

0 3 

1 

0 9777 

0 

6 7 89 

3 

1 

0 15  0 1 

0 

7 310  2 

0 

0 4 

1 

1 2 4 5 1 

0 

7 16  8 

8 

1 

0 15  5 5 

0 

7 9 3 9 4 

r\  ■ 

^ c 

•I 

1 S 1 Q 1 

0 

7 3 18 

3 

1 

0 15  8 9 

0 

8 3 4 2 B 

0 

0 6 

1 

1 7 7 3 8 

0 

7 3 4 2 

5 

1 

0 16  12 

0 

8 6 2 5 1 

0 

0 7 

1 

2 0 3 6 7 

0 

7 2 9 1 

2 

1 

0 16  2 8 

0 

8 8 2 9 1 

0 

0 8 

1 

2 2 9 9 2 

0 

7 19  0 

7 

1 

0 16  4 1 

0 

8 9 8 6 9 

0 

0 9 

1 

2 S 6 1 3 

0 

7 0 5 6 

5 

1 

0 16  5 1 

0 

9 1115 

0 

1 0 

1 

2 8 2 3 2 

0 

6 8 9 8 

3 

1 

0 

16  5 9 

0 

9 2 12  5 

0 

1 

1 1 

1 

3 0 8 4 9 

0 

6 7 2 2 

2 

1 

0 

16  6 6 

0 

9 2 9 6 0 

0 

1 2 

1 

li 

3 3 4 6 b 

i 

0 

6 5 3 2 

6 

1 

0 

16  7 1 

0 

9 3 6 6 1 

0 

1 4 

1 

3 8 6 9 3 

0 

6 12  3 

9 

1 

0 

16  8 0 

0 

9 4 7 7 3 

0 

1 6 

1 

4 3 9 2 0 

0 

5 6 8 7 

8 

1 

0 

16  0 7 

0 

95  61  7 

0 

1 8 

1 

4 9 14  4 

01 

i5  2 3 3 2 

1 

n 

16  9 2 

0 

9 6 2 7 8 

0 

20 

1 

5 4 3 6 7 

0 

4 7 6 5 5 

1 

0 

16  9 6 

0 

9 6 8 1 0 

0 

22 

1 

5 9 5 9 0 

o! 

4 2 8 8 

1 

1 

0 

16  9 9 

0 

9 7 2 4 7 

0 

2 4 

1 

6 4 8 1 1 

o 

3 8 0 3 5 

i 

0 

17  0 2 

0 

9 7 6 1 4 

0 

2 6 

1 

7 0 0 3 2 

0 

3 3 13 

3 

1 

0 

17  0 5 

0 

9 7 9 2 5 

0 

2 8 

1 

7 5 2 5 3 

0 

2 8 18 

7 

1 

0 

17  0 7 

0 

9 8 19  2 

0 

3 0 

1 

8 0 4 7 3 

0 

2 3 2 0 

4 

1 

0 

17  0 9 

n 

9 8 4 2 4 

0 

32 

1 

B 5 6 3 

0| 

18  19 

3 

1 

0 

17  10 

0 

9 8 6 2 8 

0 

3 4 

1 

9 0 9 1 3 

0 

13  15 

8 

0 

17  12 

0 

9 8 8 0 8 

0 

3 6 

1 

9 6 13  3 

0 

0 8 10 

3 

1 

lo 

17  15 

0 

9 8 9 6 8 

0 

4 0 

2 

0 6 5 7 2 

- Oi 

0 2 0 5 

5 

ijo 

17  15 

0 

9 9 2 4 1 

0 

4 4 

2 

17  0 10 

- 0 

12  2 6 

3 

10 

17  17 

0 

9 9 4 6 5 

0 

4 8 

2 

2 7 4 4 8 

- o! 

2 2 50 

9 

1 

k) 

17  18 

0 

9 9 6 5 2 

Q 

5 2 

2 

3 7 8 P 6 

- 0 

3 2 7 8 

5 

1 

0 

17  19 

0 

9 9 8 1 1 

0 

5 6 

2 

4 8 3 2 4 

“ 0 

4 3 0 8 

2 

1 

0 

1 7 2 0 

0 

9 9 9 4 7 

0 

6 0 

2 

5 8 7 6 1 

- 0 

5 3 39 

9 

1 

o 

17  2 1 

1 

0 0 0 6 5 

0 

6 4 

2 

6 9 1 V 8 

- 0 

n Sf  f y 

.4 

X ' 

r \ 

\J 

i *7  o 

0 0 16  9 

0 

6 8 

2 

7 9 6 3 5 

- 0 

7 4 0 7 

3 

(\ 

17  2 3 

1 

0 0 2 6 0 

0 

7 2 

2 

9 0 0 7 2 

- 0 

8 4 4 2 

7 

1 

0 

17  2 3 

1 

p 0 3 < 2 

0 

7 6 

3 

0 0 5 0 9 

- 0 

9 4 7 8 

9 

1 

0 

17  2 4 

1 

0 0 4 1 4 

0 

8 0 

3 

1 0 9 4 6 

- 1 

0 5 15 

9 

1 

0 

17  2 4 

1 

0 0 4 8 0 

0 

8 4 

3 

2 1 3 P 3 

- 1 

15  5 3 

5 

1 

0 

17  2 5 

1 

0 0 5 3 9 

0 

8 6 

3 

2 6 6 0 2 

- 1 

2 0 7 2 

5 

1 

0 

17  2 5 

1 

0 0 5 6 7 

0 

8 8 

3 

3 18  2 0 

- i 

|2  5 9 1 

6 

1' 

0 

17  2 5 

1 

0 0 5 9 3 

0 

9 0 

3 

3 7 0 3 8 

- 1 

3 110 

9 

i| 

0 

17  2 6 

1 

0 0 6 1 8 

0 

9 2 

3 

4 2 2 5 7 

- 1 

3 6 30 

3 

•*  ' 
X 

0 

17  2 6 

1 

|0  0 6 4 3 

0 

9 4 

3j 

|4  7 4 7 5 

- 1 

4 14  9 

7 

1 

0 

17  2 6 

1 

0 0 6 6 6 

0 

9 6 

"Z  1 

1 

5 2 6 9 4 

- 1 

4 6 6 9 

3 

1 

0 

17  2 6 

1 

iO  0 6 8 H 

0 

9 8 

3 is  7 9 12 

- i 

l5  1 8 8 

9 

1 

10  1 7 2 6 

X' 

'O  0 7 0 9 

1 

0 0 

3*6  3 1 3 0 

- 1 

5 7 0 8 

7 

1-01726 

I'O  0 7 2 9 

TABLE  1 

T = .02 


X ana  i Functions  (Continued) 


0 iO  0 0 0 0 
o'  1 4 3 8 2 
0 3 8 0 7 4 
0 5 2 8 4 7 
0 6 2 28  8 
0 6 8 7 5 2 
0 7 3 4 3 3 
0 7 6 9 7 2 
0 7 9 7 3 9 
0 8 19  6 0 
0 8 3 7 8 2 
0 8 5 3 0 2 

8 6 5 9 1 

8 8 6 5 6 

9 0 2 3 7 
9 1 4 B 6 
9 2 4 9 9 
9 3 3 3 5 
9 4 0 3 8 
9 4 6 3 7 
9 5 15  4 
9 5 6 0 5 
9 6 0 0 0 
9 6 3 5 1 

9 6 6 6 4 
9 7 19  9 
9 7 6 3 9 
9 8 0 0 8 
9 8 3 21 
9 8 5 9 2 
9 H 0 2 7 
9 9 0 3 4 
0|9  9 2 1 6 
9 9 3 8 3 
9 9 5 3 1 
9 9 6 6 6 

9 9 7 8 9 
9 9 8 4 7 
9 9 9 0 3 
9 9 9 5 6 
0 0 0 0 7 
0 0 0 5 7 
0 0 10  5 
0 0 15  1 
0 0 19  6 


24 
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TABLE  1 X and  Y Functions  (Continued) 


T = .020 


1 

xt 

„4 

p 0 

ij 

0 0 0 0 0 

Oj 

OOOO  0 

1 

0 0 0 0 

01 

p 0 0 0 0 

0 

'0  1 

1' 

'0  44  4 1 

0 

1 4 4 8 3 

l' 

b 

14  5 7 

0 

1 4 6 8 7 

0 

0 2 

1 

0 7 6 4 3 

0 

3 6 9 5 6 

1 

0 

2 00  6 

0 

3 8 5 6 4 

0 

0 3 

1 

10  5 14 

0 

4 9 8 3 2 

1 

0 

22  6 9 

0 

5 3 4 3 3 

0 

0 4 

1 

1 3 2 5 9 

0 

5 0 9 6 

1 

0 

2 4 2 1 

0 

6 2 9 3 0 

0 

0 5 

1 

15  9 4 4 

0 

6 12  4 7 

1 

0 

2 5 19 

0 

6 9 4 32 

0 

0 6 

1 

1 8 5 9 6 

0 

6 3 5 3 7 

1 

0 

2 5 0 9 

0 

7 4 14  0 

0 

0 7 

1 

2 12  2 9 

0 

6 4 6 3 9 

1 

0 

2 6 4 0 

0 

7 7 6 9 9 

0 

0 8 

1 

2 3 8 4 8 

0 

6 4 9 3 7 

1 

0 

2 6 7 9 

0 

8 0 4 8 1 

0 

0 9 

1 

2 6 4 5 8 

0 

6 4 6 6 7 

1 

0 

2 7 11 

0 

8 2 7 1 4 

0 

1 0 

1 

2 9 0 6 1 

0 

6 3 9 8 2 

1 

0 

2 7 3 6 

0 

6 4 5 4 6 

0 

1 1 

1 

3 16  6 0 

0 

6 2 9 8 5 

1 

0 

2 7 5 7 

0 

8 6 0 7 5 

0 

1 2 

i 

3 4 p 5 5 

0 

6 17  4 7 

1 

0 

2 7 7 5 

0 

8 7 3 7 1 

0 

1 4 

1 

3 9 4 3 7 

0 

5 8 7 3 S 

1 

0 

2 8 0 3 

0 

8 9 4 4 7 

Jil  6 

l|4  4 6 1 1 

0 

5 5 2 2 7 

1 

0 

2 8 2 4 

0 

9 10  3 7 

oil  8 

1 

4 9 7 a i; 

0 

5 13  7 3 

1 

0 

2 8 4 1 

0 

9 2 2 9 3 

0 

2 0 

1 

5 4 9 4 6 

0 

4 7 2 7 2 

1 

0 

2 8 5 5 

0 

9 3 3 1 1 

0 

2 2 

1 

6 0 10  9 

n 

4 2 9 8 9 

1 

0 

2 8 6 6 

0 

9 4 15  2 

r\ 

O A 

A 

£L  ^ o n ^ 

\4  • — 

6 

3 8 5 8 7 

1 

0 

2 8 7 5 

0 

9 4 8 5 9 

0 

2 6 

1 

V 0 4 3 0 

0 

3 4 0 3 7 

1 

0 

2 8 0 3 

0 

9 5 4 6 2 

0 

2 a 

1 

7 5 5 R 9 

0 

2 9 4 2 2 

1 

0 

2 8 9 0 

0 

9 5 9 8 1 

0 

3 0 

1 

8 0 7 4 6 

0 

2 4 7 3 8 

1 

0 

2 8 9 6 

0 

9 6 4 3 4 

0 

3 2 

1 

8 5 9 0 3 

0 

1 9 9 9 8 

1 

0 

2 9 0 1 

0 

9 6 H 3 2 

« 

3 4 

1 

9 10  5 9 

0 

15  2 10 

1 

0 

2 9 0 6 

6 

9 7 18  4 

0 

3 8 

1 

9 6 2 1 5 

0 

10  3 8 4 

1 

0 

2 9 10 

0 

9 7 4 9 8 

0 

4 0 

0 6 5 2 5 

r\ 

\j 

0 C 6 3 6 

n 

a. 

t \ 

V/ 

2 9 17 

0 

9 H 0 3 5 

0 

4 

2 

1 6 8 3 4 

- 0 

0 921  0 

1 

0 

2 9 2 3 

0 

9 a 4 7 7 

0 

4 S 

2 

2 V 1 4 1 

- 0 

1913  1 

1 

X 

0 

2 9 2 8 

0 

9 8 8 4 6 

0 

5 2 

2 

3 7 4 4 8 

- 0 

2 9 110 

1 

0 

2 9 3 2 

(') 

9 9 16  0 

0 

5 6 

2 

4 7 7 5 3 

- 0 

3 9 13  4 

1 

0 

2 9 3 5 

0 

9 9 4 2 9 

0 

6 0 

2 

5 8 0 5 0 

- 0 

4 9 19  5 

1 

0 

2 9 3 8 

0 

9 9 6 6 3 

0 

2 

6 8 3 6 2 

- 0 

5 9 2 6 5 

jT 

0 

O 4 

4T*  ^ X 

f t 

w 

O ix  U ^ Q 

0 

8 a 

2 

7 8 6 6 6 

- 0 

6 9 4 0 0 

1 

0 

2 9 4 3 

1 

0 0 0 4 8 

0 

7 2 

2 

8 8 9 6 8 

- 0 

7 9 5 3 5 

1 

0 

2 9 4 5 

1 

0 0 2 0 9 

0 

7 6 

2 

9 9 2 7 0 

- 0 

8 9 6 8 8 

1 

0 

2 9 4 7 

1 

0 0 3 5 3 

0 

8 0 

3 

0 9 5 7 1 

- 0 

9 9 8 5 5 

1 

0 

2 9 4 9 

1 

0 0 4 8 2 

0 

e 4 

3 

1 9 8 7 0 

- 1 

1 0 0 3 5 

1 

0 

2 9 5 0 

1 

0 0 5 9 9 

0 

8 6 

3 

2 5 0 2 0 

" 1 

15  12  8 

1 

0 

2 9 5 1 

1 

0 0 6 5 3 

0 

8 a 

•z 

3 0 16  9 

- i 

2 0 2 2 5 

1 

0 

2 9 5 2 

1 

0 0 7 0 4 

0 

9 0 

3 

3 5 3 1 8 

- 1 

2 5 3 2 3 

1 

0 

2 9 5 3 

1 

0 0 7 5 3 

0 

9 2 

3 

4 0 4 6 6 

- 1 

3 0 4 2 4 

1 

0 

2 9 5 3 

1 

0 0 B 0 0 

0 

9 4 

3 

4 5 6 1 4 

- 1 

3 5 5 2 6 

1 

0 

2 9 5 4 

1 

0 0 R 4 5 

0 

9 6 

3 

5 0 7 6 2 

4 06  3 1 

1 

0 2 9 5 4 

1 

0 0 8 8 8 

0 

9 a 

3 

5 5 9 1 0 

“ 1 

4 57  3 7 

1 

0 2 9 5 5 

1 

0 0 9 2 9 

1 

00 

3 

6 10  5 7 

- 1 

5 0 B 4 4 

1 

0 2 9 5 5 

1 

0 0 9 6 8 
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TABLE  1 X and  1 Functions  (Continued) 


T = ,05 


V- 

“-7TI 

*2 

OJ 

10  0 

no  0 0 0 0 

OJ 

kO  0 0 0 0 

11 

lO  0 0 0 0 

01 

P 0 0 0 0 

0 

O 1 

1 

0 18  2 5 

0 

0 17  8 2 

1' 

b 11  3 4 

0 

0 14  3 9 

0 

0? 

1 

0 2 9 9 8 

0 

10  4 2 1 

1 

0 19  06 

0 

0 9 7 0 9 

0 

0 3 

1 

0 37  7 9 

0 

2 19  4 2 

1 

0 2 4 2 6 

0 

2094  1 

0 

0 4 

1 

0 4 3 1 5 

0 

3 2 3 1 8 

1 

0 2 7 0 5 

0 

3 110  2 

0 

05 

1 

0 4 7 0 0 

0 

4 091  0 

1 

0 3 0 4 4 

0 

3 953  5 

0 

0 6 

1 

0 4 9 8 9 

0 

4 7 9 3 0 

1 

0 32  39 

0 

4 6 4 3 1 

0 

0 7 

1 

0 5 2 1 3 

0 

5 3 69  8 

1 

0 3 3 9 0 

C 

5 2 10  2 

0 

08 

1 

0 5 3 9 2 

0 

5 8 4 9 0 

1 

0 3 5 1 1 

0 

5 6 8 16 

0 

09 

1 

0 5 5 3 7 

0 

6 2 5 2 0 

1 

0 3 6 0 9 

0 

6 0 7 8 2 

0 

1 0 

1 

0 5 6 5 8 

0 

6 5 9 4 8 

1 

0 3 6 9 1 

0 

6 4 15  7 

0 

1 1 

1 

0 5 7 6 0 

0 

6 8 89  7 

1 

0 3 7 6 0 

0 

6 7 0 6 0 

0 

1 2 

1 

0 5 8 4 7 

0 

7 14  5 7 

1 

0 3 8 19 

0 

6 9 5 8 1 

r\ 

w 

1 4 

0 5 9 8 8 

0 

7 5 6 7 8 

1 

0 3 9 1 4 

0 

73739 

0 

1 6 

1 

0 6 0 9 8 

0 

7 90  1 1 

1 

0 3 9 0 R 

0 

7 7 0 2 2 

0 

18 

1 

0 6 18  5 

0 

8 17  0 7 

1 

0 4 0 4 7 

0 

7 9 678 

0 

20 

1 

0 6 2 5 6 

0 

8 3 9 3 1 

1 

0 4 0 9 5 

0 

6 18  7 0 

0 

22 

1 

0 6 3 1 5 

0 

8 5 7 9 7 

1 

0 4 13  5 

0 

8 370  9 

0 

24 

1 

0 6 3 6 5 

0 

8 7 3 8 4 

1 

0 4 16  9 

0 

8 5 2 7 3 

0 

S 6 

1 

0 6 4 0 7 

r\ 

s/ 

Q fl  7 e 1 

1 

n 4 1.  9 8 

0 

86  620 

0 

28 

1 

0 6 4 4 4 

0 

8 99  39 

i 

0 4 2 2 3 

0 

8 7 7 9 1 

0 

3 0 

1 

0 6 4 7 6 

0 

9 0 9 8 2 

1 

0 4 2 4 5 

0 

8 B K 2 0 

0 

3 2 

1 

0 6 5 0 5 

0 

9 19  0 5 

1 

0 4 2 6 4 

0 

8 9 7 3 0 

0 

3 4 

1 

0 6 5 3 0 

c 

9 2 7 2 8 

1 

0 4 2 8 1 

0 

9 0 54  0 

0 

3 6 

1 

0 6 5 5 2 

0 

9 3 4 6 5 

1 

0 4 2 9 6 

0 

9 12  6 7 

0 

4 0 

1 

0 6 5 9 1 

0 

947  3 2 

1 

0 4 3 2 3 

0 

92  515 

0 

4 4 

1 

0 6623 

0 

9 5 7 8 1 

1 

0 4 3 4 4 

0 

9 3 5 51 

0 

4 8 

1 

0 6 6 4 9 

0 

9666  5 

1 

0 4 3 6 2 

0 

94  4 22 

0 

5 2 

1 

0 6 6 7 2 

0 

974  19 

1 

0 4 3 7 8 

0 

9 5 16  6 

0 

? 8 

1 

0 6 6 9 1 

0 

9807  1 

1 

0 4 3 9 1 

0 

9 5 8 0 8 

0 

6 0 

1 

0 67  08 

0 

9 8 6 3 9 

1 

0 4 4 0 2 

0 

96  36  9 

0 

6 4 

1 

0 67  2 3 

0 

9 9 13  9 

1 

0 4 4 1 2 

0 

9 6 8 61 

0 

6 8 

1 

0 67  37 

0 

9 9 5 8 2 

i 

0 4 4 2 1 

r> 

0 0 0 a 

✓ * ^ w 

0 

7 2 

1 

0 67  4 8 

0 

9 9 9 7 7 

1 

0 4 4 2 9 

0 

9 7 6 8 8 

0 

7 6 

1 

0 67  5 9 

1 

0 0 3 3 3 

1 

0 4 4 3 6 

0 

9 8 0 3 9 

0 

8 0 

1 

0 67  6 8 

1 

0 0 6 5 4 

1 

0 4 4 4 3 

0 

98  355 

0 

8 4 

1 

0 67  77 

1 

0 0 9 4 5 

1 

0 4 4 4 9 

0 

9 8 6 4 3 

0 

8 6 

1 

0 67  8 1 

1 

0 10  8 1 

1 

0 4 4 5 2 

0 

98  77  6 

0 

8 6 

1 

0 6 7 8 5 

1 

0 12  10 

1 

0 4 4 5 4 

0 

9 8 9 0 4 

0 

90 

1 

0 6 7 8 9 

1 

0 13  3 4 

1 

0 4 4 5 7 

0 

9 9 0 27 

0 

9 2 

1 

0 67  9 2 

1 

0 14  5 3 

1 

0 4 4 5 9 

0 

9 9 14  4 

0 

9 4 

1 

0 679  5 

1 

015  6 7 

1 

0 4 4 6 1 

0 

99256 

0 

9 6 

0 67  9 9 

1 

0 16  7 7 

1 

0 4 4 6 3 

0 

9 9 3 6 4 

0 

9 8 

1 

0 6 8 0 2 

1 

0 17  8 2 

1 

0 4 4 6 6 

0 

9 9 4 6 8 

1 

0 0 

l' 

0 6 8 0 5 

1 

0 18  8 3 

11 

0 4 4 6 8 

0 

9 9 567 

26 
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TABLE  1 X and  Y Functions  (Continued) 

T = .050 


u 

1 

4 

v(S) 

X^ 

^2 

01 

0 0 

ll 

lO  0 0 0 0 

Oj 

lO  0 0 0 0 

1 

P 0 0 0 0 

Ol 

p 0 0 0 0 

0 

'01 

1 

0 4 6 0 4 

0 

005  3 0 

X 

0 16  4 7 

o' 

0 0 669 

0 

0 2 

1 

0 8 2 7 7 

0 

0 17  9 7 

1 

0 2 7 8 1 

0 

02  08  9 

0 

0 3 

1 

116  2 9 

0 

0 5 17  4 

1 

0 3 6 8 9 

0 

0 5 7 6 3 

0 

04 

1 

1 47  7 2 

0 

0 9 9 6 8 

1 

0 4 4 16 

0 

1112  8 

0 

0 5 

-1 

X 

1 7 7 6 7 

0 

15  0 6 8 

1 

0 5 0 0 1 

0 

1 7 0 8 8 

0 

06 

1 

2 06  5 3 

0 

19  8 5 

4 

1 

0 5 4 7 8 

n 

w 

2 2 9 8 7 

0 

0 7 

1 

2 3 4 5 9 

0 

2 4 0 7 6 

1 

0 5 6 7 1 

0 

2 B 5 3 2 

0 

0 8 

1 

2 6 2 0 4 

0 

2 7 6 7 1 

1 

0 619  9 

0 

3 3 6 1 9 

0 

0 9 

1 

2 8 9 0 3 

0 

3 0 6 5 8 

-1 

X 

0 6 4 7 8 

0 

3 8 2 3 4 

0 

1 0 

1 

3 15  6 5 

0 

i3  3 0 8 9 

1 

0 6 7 16 

0 

4 2 4 0 5 

0 

1 1 

1 

3 4 1 ,9  7 

0 

3 5 0 2 

3 

1 

0 6 9 2 2 

0 

4 6 17  0 

0 

1 2 

i 

3 6 8 0 6 

0 

3 6 5 2 2 

1 

0 7 10  2 

0 

4 9 57  5 

0 

1 4 

1 

4 19  6 8 

0 

3 8 4 1 

9 

1.0  7 : 0 

0 

5 5 4 6 1 

0 

1 6 

1 

4 7 0 7 5 

0 

3 9 13  8 

1 

0 7 6 3 8 

0 

6 0 3 5 0 

0 

1 8 

1 

5 2 14  3 

0 

3 8 9 4 

7 

1 

0 7 8 3 2 

0 

6 4 4 5 9 

0 

2 0 

1 

5 7 18  2 

0 

3 80  4 

2 

1 

0 7 9 9 2 

0 

6 7 9 5 4 

Oj 

2 2 

1 

6 2 19  8 

0 

3 6 5 7 

0 

1 

0 8 12  8 

0 

7 0960 

U1 

2 4 

1 

6 7 19  7 

0 

3 4 6 4 

2 

3-1 

0 8 8 4 3 

n 

7 3 5 6 8 

0 

2 6 

1 

7 2 18  2 

0 

3 2 34 

1 

1 

0 8 3 4 3 

0 

7 8 8 5 3 

0 

2 8 

1 

7 7 15  6 

0 

2 97  3 

2 

1 

0 8 4 3 0 

0 

7 7 8 6 9 

0 

3 0 

-1  1 

X 1 

3 2 12  1 

0 

2 6 8 6 

7 

1 

0 8 5 0 7 

0 

7 9 6 6 1 

0! 

3 2 

1 

3 7 0 7 8 

0 

2 3 7 8 

6 

1| 

0 8 5 7 5 

0 

8 12  6 4 

0 

1 

13  4 

1 

1 

9 2 0 2 8 

0 

2 0 5 2 

1 

1 

0 8 6 3 6 

0 

8 2 7 0 6 

0I3  6 

1 

9 6 9 '7  4 

0 

17  0 9 

9 

1' 

0 8 6 9 0 

0 

8 4 0 1 0 

0 

4 0 

206851 

Oi 

0 9 8 6 

5 

i 

0 8 7 {"5  4 

0 

8 6 2 7 5 

0 

4 4 

2 

16714 

0 

0 2 2 1 

6 

1 

0 8 8 6 2 

0 

8 8 17  4 

0 

4 8 

2 

2 6 5 6 7 

- 0 

0 5 7 5 

4 

1 

0 8 9 2 8 

0 

8 9 7 9 0 

0 

5 2 

2 

3 6 4 1 1 

- 0 

13  9 7 

9 

1 

0 8 9 0 4 

0 

9 118  1 

0 

5 6 

2 

4 6 2 4 9 

- 0 

2 2 4 1 

0 

1 

0 9 0 3 3 

0 

9 2 3 9 1 

0 

6 0 

2 

5 6 0 8 1 

- 0 

3 10  0 

9 

1 

0 9 0 7 5 

0 

93453 

0 

6 4 

2 

6 5 9 0 9 

- 0 

3 9 Y 4 

5 

i 

Kj  X j.  ^ 

r\ 

V# 

04393 

0 

6 8 

2 

7 5 '7  3 3 

- 0 

4 8 5 9 

8 

1 

0 9 14  6 

0 

9 5 2 3 0 

n 

7 2 

2 

8 5 5 5 4 

- 0 

5 7 5 4 

8 

1 

0 9176 

0 

9 5 9 8 0 

0 

7 6 

2 

9 5 3 7 3 

- 0 

6 6 5 8 

2 

1 

0 9203 

0 

9 6 6 5 5 

0 

8 0 

3 

0 5 18  9 

- 0 

7 5 6 8 

8 

1 

0 9 2 2 7 

0 

9 7 2 6 9 

0 

8 4 

3 

1 5 0 0 3 

- 0 

8 4 8 5 

5 

1 

0 9 2 4 9 

0 

9 7 8 2 7 

0 

8 6 

3 

19  9 10 

- 0 

8 9 4 5 

9 

i 

0 9 2 5 9 

0 

9 8 08  8 

0 

8 8 

3 

2 4 8 1 6 

- 0 

9 4 0 7 

6 

1 

0 9 2 6 9 

0 

9 8 3 3 8 

0 

9 0 

3 

2 9 7 2 2 

- 0 

9 8 7 0 

5 

1 

0 92  78 

0 

9 8 577 

0 

9 2 

3 

3 4 6 2 7 

- 1 

0 3 3 4 

5 

V 

0 9 2 0 7 

0 

9 8 0 0 6 

0 

9 4 

3 

3 9 5 3 2 

- 1 

0 7 9 9 

5 

1 

0 9 2 9 6 

0 

9 9 0 2 6 

0 

9 6 

3 

4 4 4 3 7 

- 1 

12  6 5 

5 

1 

0 9 3 0 4 

0 

9 9 2 3 7 

0 

9 8 

3 

4 9 3 4 2 

- 1 

17  3 2 

5 

1 

0 93  1 2 

0 

9 9 4 4 0 

0 0 

3 

5 4 2 4 6 

- 1 

2 2 0 0 

3 

1 

0 9 3 19 

0'9  9 6 3 5 

27 
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TABI£  1 X and  Y Functions  (Continued) 


T = ,100 


vS 

^2 

Y^ 

^ 

v4 

*2 

10  0 

11 

10  0 0 0 0 

0 

lO  0 0 0 0 

1 

10  0 0 0 0 

0, 

^0000 

ni 

fh  1 

11 

10  4 5 9 1 

0 

0 14  9 7 

1 

0 16  18 

0 

0 1589 

6 

0 2 

1 

0 8 18  6 

0 

0 9 60  7 

1 

0 2 6 2 0 

0 

1 0 0 5 6 

0 

0 3 

1 

113  8 0 

0 

2 0 0 6 6 

1 

0 

3 2 8 1 

0 

2 14  5 9 

0 

0 4 

1 

1 4 3 4 9 

0 

2 8 9 6 5 

1 

0 3 7 3 3 

0 

3 1749 

0 

0 5 

1 

17  18  6 

0 

3 5 8 0 6 

1 

0 4 0 5 7 

0 

4 0 2 7 9 

0 

0 6 

1 

1 9 9 4 0 

0 

4 0 8 9 2 

1 

0 4 3 0 0 

0 

4 7 251 

0 

0 7 

1 

2 2 6 3 8 

0 

4 4 6 0 1 

1 

0 

4 4 8 8 

0 

52  98  2 

0 

08 

1 

2 5 2 9 8 

0 

4 7 2 4 4 

1 

0 

4 6 3 8 

0 

5 7 7 4 4 

0 

0 9 

1 

2 7 9 2 9 

0 

4 9 0 6 0 

X 

0 

4 7 6 0 

0 

6 17  5 0 

0 

1 0 

1 

3 05  4 1 

0 

5 0 2 2 6 

1 

0 

4 8 6 1 

0 

6 5 15  8 

0 

1 1 

1 

3 3 13  6 

0 

5 0 8 7 2 

i 

0 

4 9 4 7 

0 

6 8 0 9 0 

0 

1 2 

1 

3 5 7 1 9 

0 

5 110  1 

1 

0 

5 0 2 0 

0 

7 0 6 3 5 

0 

i 4 

1 

4 0 8 5 8 

0 

5 0 5 9 2 

1 

0 

5 13  8 

0 

7 4 H 3 3 

0 

i 6 

1 

4 5 9 7 0 

0 

4 9 12  8 

1 

0 

5 2 3 0 

0 

7 H 1 4 8 

0 

1 8 

1 

5 1 0 6 4 

0 

4 6 9 8 3 

1 

0 

5 3 0 2 

0 

8 0 8 2 9 

0 

20 

1 

5 6 14  5 

0 

4 4 3 3 2 

1 

0 

5 3 6 2 

0 

8 3 04  1 

0 

22 

1 

6 12  16 

0 

4 12  9 9 

1 

0 

5 4 11 

0 

8 4 8 9 7 

0 

» 4 

1 

6 627  9 

0 

3 7 9 6 7 

1 

0 

5 4 5 3 

0 

8 6 4 7 6 

0 

2 6 

1 

7 13  3 7 

0 

3 4 4 0 0 

1 

0 

5 4 8 H 

0 

878  3 5 

0 

2 8 

1 

7 6 3 8 9 

0 

3 064  3 

1 

0 

5 5 19 

0 

8 9 0 1 7 

0 

3 0 

1 

8 14  3 8 

0 

2 6 7 3 1 

1 

0 

5 5 4 6 

0 

9 0055 

0 

.5  2 

1 

3 6 4 8 4 

0 

2 2 6 9 1 

1 

0 

5 5 7 0 

0 

9 0 9 7 3 

0 

3 4 

1 

9 15  2 7 

0 

18  5 4 4 

1 

0 

5 5 9 1 

0 

9 17  9 1 

0 

3 6 

1 

9 6 5 6 8 

0 

14  30  6 

1 

0 

5 6 10 

0 

9 2 5 2 5 

0 

4 0 

2 

0 6 6 4 5 

n 

0 5 6 0 8 

1 

0 

5 6 4 2 

0 

9 3 7 8 5 

0 

4 4 

2 

16716 

- 

0 

0 3 3 1 9 

1 

0 

5 6 6 9 

0 

9 4 8 2 9 

0 

4 H 

2 

2 6 7 8 3 

- 

0 

12  4 2 5 

1 

0 

5 6 9 1 

0 

9 5 7 0 9 

0 

5 2 

2 

3 6 8 4 6 

— 

0 

2 16  6 8 

1 

0 

5 7 10 

0 

9 6 4 5 9 

0 

5 6 

2 

4 6 9 0 7 

- 

0 

3 10  2 

1 

0 

5 7 2 6 

0 

9 7 10  7 

0 

6 0 

2 

5 6 9 6 6 

- 

0 

4 0 4 6 2 

1 

0 

5 7 4 0 

0 

9 7 672 

r% 

6 4 

o 

6 7 0 2 3 

— 

0 

4 9 9 7 6 

1 

0 

5 7 5 3 

0 

9 8 17  0 

0 

6 8 

2 

7 7 0 7 9 

— 

0 

5 9 5 5 0 

1 

0 

5 7 6 4 

0 

9 8 6 1 0 

0 

7 2 

2 

8 7 13  4 

- 

0 

6 9 17  4 

1 

0 

5 7 7 4 

0 

9 9 0 0 4 

0 

7 6 

2 

9 7 18  8 

- 

0 

7 8 8 4 2 

1 

0 

5 7 8 3 

0 

9 9 3 5 8 

0 

8 0 

3 

0 7 2 4 1 

- 

0 

8 8 5 4 6 

1 

0 

5 7 9 1 

0 

9 9 6 7 7 

0 

8 4 

3 

1 7 2 9 3 

0 

9 8 2 8 2 

1 

rv 

vy 

5 7 9 8 

0 

9 9 9 6 7 

0 

8 6 

3 

2 2 3 1 9 

— 

1 

0 3 16  0 

i 

a. 

0 

5 8 0 1 

1 

0 0 10  2 

0 

8 8 

3 

2 7 3 4 4 

- 

1 

0 8 0 4 5 

1 

0 

5 8 0 4 

1 

0 0 2 3 1 

0 

9 0 

3 

3 2 3 7 0 

- 

1 

1 2 9 3 6 

1 

0 5 8 C 7 

1 

0 0 3 5 4 

0 

9 2 

3 

3 7 3 9 5 

— 

1 

17  8 3 2 

1 

0 5 8 1 0 

1 

0 0 4 7 3 

0 

9 4 

3 

4 2 4 2 1 

— 

1 

2 2 7 3 3 

1 

0 5 6 1 3 

1 

0 0 5 8 6 

0 

9 6 

3 

4 7 4 4 6 

- 

1 

2 7 6 4 0 

1 

0 

5 8 16 

1 

0 0 6 9 5 

0 

9 8 

3 

5 2 4 7 1 

— 

1 

3 2 5 5 1 

1 

0 5 8 1 8 

1 

0 0 7 9 9 

1 

0 0 

3 

5 7 4 9 6 

- 

1 

3 7 4 6 6 

1 

0 5 8 2 1 

1 

0 0 9 0 0 

'.'31 


TABLE  1 X and  'i  Funationi; 


T = .1 00 


1^ 

-V' 

Al) 

- 

0 

10  0 

Ij 

1 0 0 0 0 0 

OJ 

IP  00  0 0 

11 

10  0 0 0 0 

01 

10  0 0 0 0 

0 

bi 

1 

0 18  7 2 

0 

0 0 8 6 2 

1' 

0 116  1 

o' 

0 0 6 3 2 

0 

0 2 

1 

0 3 2 2 0 

0 

0248  0 

1 

0 2 0 5 2 

0 

0 19  7 8 

0 

0 3 

1 

0 4 3 1 9 

0 

0 6 3 4 0 

1 

0 2 7 9 6 

0 

0 5 5 4 5 

0 

0 4 

1 

0 S 2 0 9 

0 

118  6 6 

1 

0 3 4 0 6 

0 

1 0 7 9 3 

0 

0 5 

1 

0 S 9 2 9 

0 

17  9 6 2 

1 

0 3 9 0 4 

0 

1 6 6 4 3 

0 

0 6 

1 

0 6 S 1 7 

0 

2 3 9 7 6 

1 

0 4 3 1 3 

0 

2 2 4 4 3 

0 

0 7 

± 

0 7 0 0 4 

0 

2 96  1 7 

1 

0 4 6 5 1 

0 

2 7 9 0 0 

0 

0 8 

1 

0 7 4 1 1 

0 

3 4 7 8 5 

1 

0 4 9 3 6 

0 

3 2 9 1 0 

0 

0 9 

1 

0 77  57 

0 

3 9 4 7 0 

1 

0 5 17  7 

0 

3 7 4 5 8 

0 

1 0 

1 

0 8 0 5 3 

0 

4 370  1 

1 

0 5 3 8 5 

0 

4 15  6 9 

0 

1 1 

1 

0 8 3 0 9 

0 

4 7 5 1 9 

1 

0 5 5 6 4 

0 

4 5 2 8 2 

0 

1 

0 8 5 3 3 

0 

5 0 9 7 0 

1 

0 5 7 2 2 

0 

4 8 6 3 9 

0 

1 4 

1 

0 8 9 0 5 

0 

5 6 9 3 3 

1 

0 5 9 H 3 

0 

54446 

0 

1 6 

1 

0 9 2 0 2 

0 

16  1 ft  8 3 

1 

0 6 19  1 

0 

5 9 2 7 0 

0 

1 B 

1 

0 9 4 4 4 

0 

6 6 0 4 3 

1 

0 6 3 6 1 

0 

6 3 3 2 6 

0 

20 

1 

0 9 6 4 4 

0 

6 9 5 ft  1 

1 

0 6 5 0 3 

0 

6 6 7 7 6 

0 

22 

1 

0 9 8 1 3 

0 

7 2 6 2 1 

1 

0 6 6 2 2 

0 

6 9 7 4 2 

0 

2 4 

i 

0 9 9 5 8 

0 

7 5 2 6 1 

1 

0 6 7 2 3 

0 

7 2 3x8 

0 

28 

1 

1 0 0 fl  3 

0 

7 7 5 7 2 

1 

0 6 8 1 1 

0 

74574 

0 

28 

1 

10  19  1 

0 

7 961  1 

1 

0 6 8 8 8 

0 

7 6 5 6 5 

0 

3 0 

1 11  0 2 p 7 

0 

8 14  2 3 

1 

0 6 9 5 6 

0 

7 8 3 3 5 

0 

3 2 

1 

1 0 3 7 2 

0 

8 3 0 4 4 

1 

0 7 0 1 6 

0 

7 9 9 1 8 

0|3  4 

1 

1 0 4 4 8 

0 

3 4 5 0 2 

1 

0 7 0 6 9 

0 

8 13  4 2 

r)|3  6 

1 

10  5 17 

0 

8 5 ft  2 0 

1 

0 7 118 

0 

H 2 6 2 9 

0 

4 0 

11 0634 

0 

8 8 110 

1 

0 7 2 0 0 

0 

8 4 8 6 6 

0 

4 4 

X 

1 0 7 3 2 

0 

9 0 0 3 1 

•1 

0 7 2 6 9 

0 

8 6 7 4 3 

J.4  H 

1 

1 0 6 14 

0 

9 16  6 4 

1 

0 7 3 2 8 

0 

8 8 3 3 9 

0 

5 2 

1 

10  8 8 5 

0 

9 3 0 7 0 

1 

0 7 3 7 7 

0 

8 9 7 1 3 

0 

6 6 

1 

1 0 9 4 6 

0 

9 4 2 9 3 

1 

0 7 4 2 0 

0 

9 0 9 0 8 

0 

6 0 

1 

1 0 9 9 9 

0 

9 5 3 6 7 

1 

0 7 4 5 8 

0 

9 19  5 8 

0 

6 4 

1 

110  4 6 

0 

9 6 3 1 6 

1 

0 7 4 9 1 

0 

9 2 8 8 6 

0 

6 8 

X 

-3  jt 

X X v;  '1  < 

r\ 

9 7 16  2 

1 

0 7 5 2 1 

0 

9 3 7 1 3 

0 

7 2 

1 

1112  5 

0 

9 7 9 2 0 

i 

0 7 5 4 7 

0 

94454 

0 

7 6 

1 

1115  8 

0 

9 8 6 0 4 

1 

0 7 5 7 1 

0 

9 5 12  2 

0 

8 0 

1 

1118  8 

0 

9 9 2 2 3 

1 

0 7 5 9 2 

0 

9 5 7 2 8 

0 

8 4 

1 

112  16 

0 

9 97  8 7 

1 

0 7 6 1 1 

0 

9 6 2 7 9 

0 

8 6 

i 

112  2 9 

1 

0 0 0 5 1 

1 

0 7 6 2 0 

0 

9 6 5 3 7 

0 

8 8 

1 

112  4 1 

1 

00  30  3 

1 

0 7 6 2 9 

0 

9 6 7 8 3 

0 

9 0 

.1 

112  5 3 

1 

0 0 5 4 4 

1 

0 7 6 3 7 

0 

9 7 0 1 9 

0 

9 2 

1 

112  6 4 

1 

0 0 7 7 6 

1 

0 7 6 4 5 

0 

9 7 2 4 6 

0 

9 4 

1 

112  7 5 

1 

0 0 9 9 8 

j 

0 7 6 5 3 

0 

9 7 4 6 3 

0 

9 6 

1 

112  8 5 

1 

0 12  12 

1 

0 7 6 6 0 

0 

9 7 6 7 2 

0 

9 8 

1 

112  9 5 

1 

0 14  17 

1 

I'J  7 6 6 7 

0 

9 7 H 7 3 

1 

0 0 

1 

113  0 4 

i 

0 16  14 

1 

0 7 6 7 4 

0 

9 8 0 6 6 
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Table  2.  Mcnonts 

X^^'Ut,x)tPdt  i Y2*^\t,T)tPdt 

P 0 2 P o ^ 

- J^i|)^(t)  X5‘"\t,T)tPdt  f 7^^^'  ; ^^(t)  Y2‘‘\t,T)t*’dt 

o ^ ' o 

(k  - 1,  2,  B,  4) 


N-WORD  RErORT  2061 
TABLE  2 Momenta 


k 

T 

(k) 

(k) 

03 

1 - 

10  0 1 

p 0 2 7 4 

0^ 

15  0 1 3 7 

OJ 

13  3 4 2 5 

0 

12  5 0 6 8 

1 

0 0 3 

1 

0 0 6 9 9 

0 

5 0 35  2 

O' 

3 3 5 6 8 

0‘ 

2 5 17  6 

1 

0 10 

1 

0 18  7 7 

0 

5 0 9 5 4 

0 

3 3 9 7 1 

0 

2 5 4 7 8 

1 

0 20 

1 

0 3 2 1 9 

0 

5 16  5 4 

0 

3 4 4 4 0 

0 

25831 

1 

05  0 

1 

0 6 3 4 8 

0 

5 3 3 3 6 

0 

3 5 5 7 B 

0 

26  68  9 

1 

10  0 

1 

10  12  0 

0 

1 

5 5 4 5 2 

0 

3 7 0 2 7 

0 

2 7 7 8 8 

2 

0 0 1 

X 

0 0 16  0 

0 

5 008  0 

0 

3 3 3 8 7 

0 

2 5 0 4 0 

2 

0 0 3 

1 

0 0 4 1 B 

0 

5 0 2 1 0 

0 

3 3 4 7 3 

0 

2 5 10  5 

2^ 

0 10 

1 

0 116  0 

0 

5 0 5 9 0 

0 

3 3 7 2 7 

0 

2 5 2 9 5 

2 

0 2 0 

1 

0 2 0 2 7 

0 

5 10  4 2 

0 

3 4 0 3 1 

0 

2 5 5 2 4 

2 

05  0 

1 

0 4 16  0 

0 

5 2 18  9 

0 

3 4 8 0 6 

0 

2 6 10  8 

2 

1 0 Q 

1 

0 6 8 4 3 

0 

1 

5 3 6 9 6 

0 

3 5 8 3 9 

0 

2 6 8 9 1 

3 

0 0 1 

2 

3 3 2 0 7 

1 

3 8 7 4 2 

0 

9 9 8 7 4 

0 

7 8 2 26 

3 

0 0 3 

; 

3 3 0 3 6 

i 

X 

3 8 5 4 3 

0 

9 9 7 0 3 

0 

7 8 0 8 0 

s 

0 10 

o 

3 2 6 3 3 

« 

X 1 

3 8 0 7 6 

0 

9 9 2 9 9 

0 

7 7 7 3 6 

s 

0 2 0 

2 

3 2 2 5 2 

1 

3 7 6 3 8 

0 

9 8 9 1 9 

0 

7 7 4 1 0 

a 

05  0 

2 

3 15  5 2 

1 

3 6 8 3 9 

0 

9 H 2 1 8 

0 

7 6 8 0 7 

3 

10  0 

2 

3 09  57 

1 

3 6 16  9 

0 

9 7 6 2 3 

1 

0 

7 6 2 9 1 

4 

0 0 1 

1 

0 0 2 5 6 

0 

5 0 12  8 

0 

3 3 4 1 9 

0 

2 5 0 6 4 

4 

0 0 3 

1 

0 0 6 4 3 

0 

5 0 3 2 4 

0 

3 3 5 4 9 

0 

2 5 16  2 

4 

0 10 

4 

X 

0 16  9 1 

0 

5 0 .8  5 9 

0 

3 3 9 0 7 

0 

2 5 4 3 1 

4 

0 2 0 

1 

0 2 8 5 3 

0 

5 1 4 6 5 

0 

3 4 3 1 4 

0 

2 5 7 3 6 

4 

0 5 0 

1 

0 5 4 3 8 

0 

5 2 8 5 5 

0 

3 5 2 5 4 

0 

2 6 4 4 5 

1 

X u u 

•« 

X ' 

0 b 3 6 8 

ui 

t—  s , r~\  f \ 

o M 

U' 

3 6 3 8 0 

UI 

a t f.  'f 
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TABIi- 

2 Moments 

(Continued) 

k 

T 

a 

a 

u 

■5 

7 

1 

lO  0 1 

OJ 

l2  0 0 5 5 

01 

ll  6 7 1 2 

01 

,1  4 3 2 5 

OJ 

(12  53  4 

1 

0 0 3 

0 

‘20141 

0 

1670  4 

0 

1 4 3 06 

0 

1 2 58  8 

1 

0 10 

0 

2 0 3 8 3 

0 

16  9 8 6 

0 

1 4 5 5 9 

0 

1 2 7 3 9 

1 

0 2 0 

0 

2 0 6 6 5 

Q 

17  2 2 1 

0 

14  7 6 1 

0 

12  9 16 

1 

0 5 0 

0 

3 13  5 3 

0 

17  7 9 6 

0 

1 5 2 5 4 

0 

1 3 34  8 

1 

IOC 

1 

0 

2 2 2 3 8 

0 

1 8 5 3 5 

0 

1 5 8 0 9 

0 

1 3 9 0 4 

2 

1 

lo  0 1 

0 

2 0 0 3 2 

0 

16  6 9 3 

0 

1 4 3 0 0 

0 

1 2 5 20 

2 

'o  0 3 

0 

2 0 0 8 4 

0 

16  7 3 7 

0 

1 4 3 4 6 

0 

12  5 5 2 

2 

|o  1 0 

0 

2 0 2 3 6 

0 

1 6 0 6 4 

0 

1 4 4 5 4 

0 

1 2 64  8 

2 

|0  2 0 

0 

2 0 4 1 9 

0 

17  0 16 

0 

1 4 5 8 5 

0 

1 2 7 62 

2 

,0  5 0 

0 

2 0 0 8 8 

0 

17  4 0 0 

0 

1 4 9 2 1 

oi 

1 3 0 5 6 

2 

■10  0 

« 

01 

i 

1 

2 15  18 

0 

i 

1 

1 

17  9 3 4 

0 

1 5 3 7 4 

0 

1 3 4 5 3 

s 

l 

'0  0 1 

0 

6 4 3 5 2 

0 

5 4 6 8 0 

0 

4 7 5 4 7 

0 

4 2 0 6 4 

s 

'0  0 3 

0 

6 4 2 2 6 

rv 

V/ 

5 4 5 7 0 

0 

4 7 4 4 9 

0 

4 19  7 6 

s 

10  1 0 

0 

6 3 9 2 0 

0 

5 4 30  9 

6 

4 7 2 1 6 

0 

417  67 

s 

0 2 0 

0 

6 3 6 4 6 

0 

5 4 0 6 0 

0 

4 6 9 9 4 

0 

4 1567 

s 

05  0 

0 

6 3 12  2 

0 

5 3 5 9 9 

0 

4 6 5 0 3 

0 

4 1197 

s 

10  0 

0 

6 2 6 7 0 

0 

5 3 19  9 

0 

4 6 2 2 6 

0 

4 0 8 7 3 

i 

1 

4 

0 0 1 

o 

KJ 

2 0 0 5 1 

1 

1 

0| 

1670  9 

0 

1 4 3 2 2 

0 

1 2 5 3 2 

4 

0 0 3 

0 

2 0 12  9 

oi 

16  7 7 4 

0 

1 4 3 7 3 

0 

1 2 5 8 1 

4 

0 10 

0 

2 0 3 4 4 

oi 

16  9 5 4 

0 

1 4 5 3 2 

0 

12  7 15 

4 

0 2 0 

0 

2 0 5 8 9 

0 

17  15  8 

0 

14  7 0 7 

0 

1 2 8 6 9 

4 

0 5 0 

0 

2 115  0 

01 

17  6 3 2 

0 

15  114 

0 

1 3 2 2 5 

4 I 

10  0 

0 

2 10  4 5 

on  8 2 0 V 

0 

li  5 6 0 8 

w 

1 3 6 5 S 
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TAELt;  2 Uomcrus  (Coniinuea) 


k 

TT 

p. 

p. 

h 

1 

lO  0 1 

0 

19  9 5 4 1 

0 

.500  3 8 

0 

13  3 3 7 5 

0 

12  5 0 3 5 

1 

0 0 3 

0' 

9 8 8 2 9 

0 

5 0 0 5 5 

0 

3 3 4 1 8 

0 

2 5 0 7 6 

1 

0 10 

0 

9 6 8 3 6 

0 

4 9 9 8 0 

0 

3 3 4 7 5 

0 

2 5 14  7 

1 

0 2 0 

0 

9 4 5 3 0 

0 

4 97  5 3 

0 

3 3 4 6 2 

0 

2 5 17  7 

1 

0 5 0 

0 

8 8 9 7 9 

0 

4 878  6 

0 

3 3 17  2 

0 

2 5 0 6 8 

1 

10  0 

0 

8 18  9 4 

0 

4 6 9 2 9 

0 

3 2 3 8 4 

0 

2 4 6 3 3 

0 0 1 

0 

9 9 4 2 7 

0 

4 998  1 

0 

3 3 3 3 7 

0 

2 5 0 0 6 

2 

0 0 3 

0 

9 8 5 4 8 

0 

4 9 9 1 3 

0 

3 3 3 2 4 

0 

2 5 0 0 5 

2 

0 10 

n 

9 6 12  2 

0 

4 9 6 1 6 

0 

3 3 2 3 2 

0 

2 4 9 6 4 

2 

0 2 0 

0 

9 3 3 6 7 

c 

4 9 15  2 

0 

3 3 0 6 2 

0 

2 4 8 7 7 

2 

0 5 0 

0 

8 6 8 6 5 

0 

4 7 6 5 

0 

3 2 4 1 1 

0 

2 4 4 9 5 

10  0 

0 

7 8 8 4 3 

0 

4 5 2 4 4 

0 

3 12  3 5 

0 

2 3 7 6 3 

s 

0 0 1 

- 0 

3 2 9 1 3 

- 0 

3 8 3 2 6 

- 0 

3 2 9 1 3 

- 0 

2 H 0 0 1 

3 

0 0 3 

- 0 

3 2 3 1 5 

- 0 

37  5 3 4 

- 0 

3 2 3 1 5 

- 0 

2 7 6 2 7 

3 

0 1 0 

- n 

3 0 7 P 7 

- 0 

3 5 5 4 6 

- n 

3 0 7 8 7 

- n 

2 6 3 1 n 

3 

0 2 0 

” 6 

2 9 1 P 2 

- 0 

V J 

— n 

2 9 18  2 

- (, 

2 5 0 2 4 

S 

05  0 

- 0 

2 5 7 3 3 

- 0 

2 9 17  2 

- 0 

2 5 7 3 3 

- 0 

27.  9.^1 

B 

10  0 

- 0 

2 19  19 

- 0 

2 5 2 7 

- 0 

2 19  19 

- 0 

19  115 

4 

ii 

U U X 

0 

9 9 5 2 3 

0 

5 0 0 2 V 

0 

3 3 3 6 9 

0 

2 5 0 3 0 

4 

0 0 3 

0 

9 8 7 7 3 

0 

5 0 0 2 7 

0 

3 3 4 0 0 

0 

2 5 0 6 2 

4 

0 10 

0 

9 6 6 4 9 

0 

4 9 8 8 5 

0 

3 3 4 1 1 

0 

2 5 0 9 9 

4 

0 2 0 

0 

9 4 15  2 

0 

4 9 5 6 0 

3 3 3 3 3 

0 

2 5 0 7 9 

4 

0 5 0 

0 

8 8 0 7 2 

0 

4 6 3 0 6 

0 

3 2 B 4 8 

0 

2 4 H 2 4 

4 

10  0 

0 

0 0 15  9 

0 

4 5 9 8 2 

0 

3 17  4 0 

0 

2 4 14  6 

i\'  r\;  ro 
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TABLE  2 Moments  (Continued) 


ic 

T 

Pw 

p? 

Pa 

Pn 

^ ■ 

1 

10  0 1 

0, 

2 0 0 3 0 

0 

1 6 6 9 2 

0 

11  4 5 0 8 

Oi 

1 

0 0 3 

0 

‘2  006  6 

O' 

16  7 2 4 

& 

1 4 3 3 6 

0 

1 

0 10 

0 

2 0 13  4 

0 

16  7 8 6 

0 

1 4 3 9 3 

0 

1 2 5 9 7 

1 

0 2 0 

0 

2 0 17  4 

0 

1 6 B 2 8 

0 

1 4 4 3 3 

0 

1 

0 5 0 

0 

2 0 13  3 

0 

1 6 R 1 7 

0 

1 4 4 3 8 

0 

1 

10  0 

0 

1 9 8 5 3 

0 

16  6 2 0 

0 

1 4 2 9 0 

0 

2 

0 0 1 

0 

2 0 0 0 7 

0 

16  6 7 3 

0 

1 4 2 9 2 

0 

1 2 5 0 5 

iri 

0 0 3 

u 

2 0 0 0 9 

0 

16  6 7 7 

0 

1 4 2 9 6 

0 

1 2 509 

ii 

0 10 

0 

1 9 9 8 8 

0 

1 6 6 6 5 

0 

1 4 2 8 9 

0 

1 2 5 0 5 

ki 

0 2 0 

0 

1 9 9 3 5 

0 

16  6 2 9 

0 

1 4 2 6 3 

0 

1 24  86 

r 

C, 

0 5 0 

0 

1 9 6 7 3 

0 

16  4 3 4 

0 

14  10  8 

0 

1 2 3 5 9 

1 

A* 

10  0 

0 

19  15  4 

0 

16  0 3 6 

0 

1 3 7 0 8 

0 

1 2 0 9 1 

0 0 1 

- 0 

2 4 17  0 

- 0 

2 119  5 

- 0 

1 8 8 4 4 

- 0 

1 6 9 5 0 

e* 

0 0 3 

- 0 

2 3 7 7 8 

- 0 

2 0 8 6 1 

- 0 

1 8 5 5 4 

- 0 

16  6 9 2 

0 10 

- 0 

2 2 7 7 1 

- 0 

2 0 0 0 2 

- 0 

1 7 8 0 6 

- 0 

1 6 0 3 0 

S 

0 2 0 

- 0 

2 17  0 3 

- 0 

1 9 0 9 1 

- 0 

17  0 12 

- 0 

1 5 3 2 6 

S 

0 5 0 

- 0 

1 9 3 8 0 

- 0 

17  10  4 

- 0 

1 5 2 7 7 

1 3 7 8 8 

s 

10  0 

- 0 

1 6 7 6 0 

- 0 

1 4 8 5 4 

- 0 

1 3 3 0 7 

- 0 

1 2 0 3 8 

4 

0 0 1 

0 

2 0 0 2 6 

0 

1 6 6 S 9 

0 

1 4 3 0 5 

0 

12  5 17 

4 

0 0 3 

0 

2 0 0 5 4 

0 

16  7 14 

0 

1 4 3 2 8 

0 

1 2 5 3 8 

4 

Wm 

2 0 0 9 6 

0 

16  7 5 5 

0 

1 4 3 6 6 

0 

1 2 5 7 3 

4 

2 0 0 9 6 

0 

16  7 6 3 

0 

1 4 3 7 7 

0 

1 2 5 8 6 

4 

aam 

1 9 9 3 7 

0 

16  6 5 4 

0 

1 4 2 9 8 

0 

1 2 5 2 5 

10  0 

0 

1 9 4 6 3 

0 

16  2 9 4 

0 

1 4 0 0 9 

0 

1 2 286 

- r 
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TABUS  2 Moments  (Continued) 


k 

T 

^0 

*1 

X2 

*3 

1 

10  0 1 

Ol3  5 0 9 6 

m 

oj 

0 9 3 11 

1 

0 0 3 

0' 

3 52  4 4 

& 

1 5 7 3 5 

O' 

0 9 3 5 1 

0' 

0 6 2 9 4 

1 

0 10 

0l3  5 6 5 6 

0 

1 5 9 2 3 

0 

0 94  63 

0 

0 6 369 

1 

0 2 0 

0i3  6 1 2 3 

0 

16  14  0 

0 

0 9 5 9 3 

0 

0 6 4 5 7 

1 

0 5 0 

0|3  7 2 0 7 

0 

16  6 6 2 

0 

0 9 9 0 8 

0 

0 6 6 7 0 

1 

10  0 

0 

3 8 5 0 2 

0 

17  3 13 

0 

1 0 3 0 

0 

0 6 9 4 2 

2 

0 0 1 

0 

3 5 0 5 6 

0 

2 19  10 

0 

1 6 4 5 5 

0 

1 3 302 

2 

0 0 3 

0 

3 5 14  7 

0 

2 19  6 7 

0 

1 6 4 9 7 

0 

1 3 3 3 7 

2 

0 10 

0 

3 5 4 0 9 

0 

2 2 13  3 

0 

1 6 6 2 3 

0 

13  4 3 8 

2 

0 2 0 

0 

3 5 7 2 0 

0 

2 2 3 3 2 

0 

1 6 7 7 3 

0 

1 3 5 5 9 

2 

0 5 0 

0 

3 6 4 9 9 

0 

2 2 R 4 0 

0 

1715  7 

0 

1 3 8 7 1 

10  0 

0 

3 7 5 0 7 

0 

2 3 5 1 5 

0 

1 7 6 7 2 

0 

1 4 2 9 0 

3 

0 0 1 

1 

0 0000 

0 

^ 5 38  7 

0 

2 6 6 4 1 

0 

1 7 6 5 9 

S 

0 0 3 

1 

0 U 0 0 0 

0 

4 5 5 4 7 

0 

2 6 6 0 7 

0 

1 7 6 3 2 

0 1 0 

1 

0 0 0 0 (J 

0 

4 5 2 5 4 

0 

2 6 5 2 8 

0 

1 7 5 7 0 

s 

0 2 0 

1 

0 0 0 0 0 

r\ 

V/ 

4 5 17  1 

0 

2 6 4 5 4 

0 

17  5 12 

s 

0 5 0 

1 

0 0 0 0 0 

0 

4 5 0 2 3 

0 

2 6 3 2 2 

0 

1 7 4 0 6 

s 

10  0 

1 

0 0 0 0 0 

0 

4 4 9 0 8 

0 

2 6 2 1 4 

0 

17  318 

4 

0 0 1 

0 

2 5 0 6 3 

0 

0 9 3 9 9 

0 

0 5 0 1 2 

0 

0 3 15  3 

4 

0 0 3 

0 

2 5 16  0 

0 

0 9 4 3 5 

0 

0 5 0 3 2 

0 

0 3 14  5 

4 

0 10 

0 

2 5 4 1 8 

0 

0 9 5 3 5 

0 

0 5 0 8 6 

0 

0 3 17  8 

4 

0 2 0 

0 

2 5 7 0 2 

0 

0 9 6 4 fl 

0 

0 5 14  6 

0 

0 3 2 16 

4 

05  0 

0 

2 6 3 1 9 

0 

0 9 9 0 3 

0 

0 52  85 

0 

0 3 3 0 4 

4 

10  0 

0 

2 6 9 9 5 

0 

10  2 0 0 

0 

0 5 4 5 0 

0 

0 3 4 0 9 

3b-. 
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TABLt  2 tiiomr.n^s  (Continued) 


k 

T 

/t 

1 

10  0 1 

0 

p 4 a 2 1 

0 

1 5 6 3 3 

0|0  9 2 7 b 

OJ 

0 6 2 5 7 

1 

0 0 3 

0 

^3  4 5 4 3 

0' 

1 5 6 3 1 

O' 

0 9 3 0 « 

0 

P <>  6 

1 

0 10 

0 

3 3 7 6 5 

0 

1 5 5 8 2 

0 

0 9 3 n H 

0 

0 6 2 7 7 

1 

Or.O 

0 

3 2 8 6 7 

0 

1 5 4 7 7 

0 

0 9 2 8 H 

0 

0 6 2 7 5 

1 

0 5 0 

0 

3 0 7 0 7 

0 

1 5 0 8 2 

0 

0 9 16  0 

0 

0 6 2 2 1 

1 

10  0 

0 

2 7 9 6 4 

0 

1 4 3 7 0 

0 

0 H 8 7 1 

0 

0 6 0 7 1 

a 

0 0 1 

r\ 

KJ 

3 4 8 9 5 

0 

2 1 R 7 5 

0 

1 6 4 3 3 

0 

1 3 2 8 6 

0 0 3 

0 

3 4 7 2 6 

0 

2 1 R 6 2 

0 

16  4 5 2 

0 

1 3 2 0 8 

0 10 

0 

3 4 2 3 2 

0 

2 17  8 9 

0 

1 6 4 0 5 

0 

1 3 2 7 5 

0 ? 0 

0 

3 3 6 4 2 

0 

2 16  6 3 

0 

1 6 3 4 9 

0 

1 3 2 4 1 

</ 

0 5 0 

0 

3 2 13  0 

0 

2 12  0 3 

0 

16  10  0 

0 

1 3 0 7 3 

10  0 

0 

3 0 0 8 7 

0 

2 0 4 0 1 

0 

1 5 6 2 4 

0 

1 2 7 3 6 

s 

0 0 1 

0 

0 0 0 0 0 

- 0 

0 7 7 4 3 

- 0 

0 6 5 5 7 

- 0 

0 5 10  4 

3 

0 0 3 

0 

0 0 0 0 0 

- 0 

0 7 5 0 5 

- 0 

0 6 4 0 2 

- 0 

0 4 9 9 9 

a 

0 10 

0 

0 0 0 0 0 

- 0 

0 6 9 2 6 

- 0 

0 6 0 12 

- 0 

0 4 7 3 0 

a 

0 2 0 

0 

0 0 0 0 0 

- 0 

0 6 3 5 1 

- 0 

0 5 6 0 9 

- 0 

0 4 4 4 9 

3 

0 5 0 

0 

0 0 0 0 0 

- 0 

0 5 2 0 0 

- 0 

0 4 7 6 4 

- 0 

0 3 8 4 9 

S 

10  0 

0 

0 0 0 0 0 

- 0 

0 4 0 5 9 

- 0 

0 3 8 6 9 

- 0 

0 3 19  5 

4 

0 0 1 

0 

2 4 8 0 7 

0 

0 9 3 7 4 

w 

0 5 0 0 3 

0 

0 3 12  0 

4 

0 0 3 

0 

2 4 5 1 4 

0 

0 9 3 6 1 

0 

0 5 0 0 4 

0 

0 3 13  0 

4 

0 10 

0 

2 3 7 1 4 

0 

0 9 2 9 4 

0 

0 4 9 9 3 

0 

0 3 12  9 

4 

0 2 0 

0 

2 2 8 0 7 

0 

0 9 16  0 

0 

0 4 9 6 3 

0 

0 3 110 

4 

0 5 0 

0 

2 0 7 0 8 

0 

0 8 8 0 5 

0 

0 4 8 4 1 

0 

0 3 0 6 3 

>< 

1 A A 

^ vy  V> 

C\ 

vy  > 

18  15  7 

( i 

0 8 1 fi  H 

0 

0 4 6 0 4 

0 

0 2 9 4 4 

Y'l 


Table  3.  Scattering  Functions 

cp  (fi,T)  = (1  +^v^)x(®Lptv^l(s)^ 

K (}x,t)  ’^uCv-Y-^^  + sfj.^|x(4)  .v(4)j 

0 (|j.,t)  ■ ^nCv2l^^^  - v^X^4)]  _ - 7(4)  1 

X (p-A)  - (1  + P-njY^^'^  + tp2(x(4)  «y(4)j 

<7  (fi,T)  - (1  + - tfi^[X^^^  - J 

Yj^(u#t)  = a[X^®^  -t-  1^^-],  Y^(y,,'t)  - - ficfx^^^  ..  Y^^^  J 

above  X^^^  and  are  abbreviations  for  (H,t)  nnri 
^?.  ^ ' The  coefficients  of  X^^^  and  Y^^'  are  defined  and  tabu- 

lated in  Table  4. 
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ScQtteriag  Functions  (Continued) 


ji- 

C 

e 

X 

o' 

0, 

p 0 

0;0  (j  i,  0 0 

0 0 0 O 0 0 

1 

1(3  0 0 0 0 

OlO  0 0 0 0 

D 

.1  2 

0 

0 0 0 0 9 

0 0 0 0 0 9 

100279 

0 

9 5 4 0 1 

0 

0 4 

0 

0 0 0 0 9 

00  0 00  9 

100202 

(3  9781  2 

c 

0 6 

0 

0 0009 

00000  9 

100203 

0 9 H 6 3 0 

i' 

3 a 

0 

0 0 0 0 9 

000009 

1 

0 02  0 3 

0 

9 9 0 4 1 

1 0 

0 

0 U 0 0 9 

0 0 0 0 0 9 

l| 

0 0 2 0 4 

0 

9 9 2 0 9 

|1  2 

0 

0 0 0 0 9 

0 0 0 0 0 9 

1 

0 0 2 0 4 

0 9 9 4 5 4 

• 

|l  4 

000009 

000009 

1 0 0 2 0 4 

0 

9 9 5 7 2 

rr  jc 

1 L ^ 

r\  [ 

n A A Q 

V/ 

nl 

'-'i 

In  n f \ n Q 

u 

0 0 2 0 4 

o 

9 9 6 6 1 

c 

!i  H 

1 

0 0 0 0 0 9 

0 0 0 0 0 9 

10  0 2 8 4 

0 

9 9 7 3 0 

1 

2 0 

0 0 0 0 0 9 

0 0 0 0 0 9 

100204 

0 

9 9 7 8 6 

,24 

000009 

0 0 0 0 9 

100205 

0 

9 9 H 6 9 

j2  H 

0 0 0 0 0 9 

000009 

1 

0 0 2 0 5 

0 9 9 9 2 0 

3 2 

000009 

000009 

1 

0 0 2 0 5 

0 

9 9 9 7 3 

|36 

000009 

0 0 0 0 0 9 

100205 

A 

0 0 0 0 7 

, i 
>-/ 

4 0 

000009 

000009 

100205 

1 

0 0 0 3 5 

y 

4 4 

0 0 0 0 0 9 

0 0 0 0 0 9 

l| 

0 0 2 0 5 

100050 

D 

4 8 

0 0 0 0 0 9 

0 0 0 0 0 9 

1 (3  0 2 0 5 

1 

0 0 0 7 7 

) 

5 2 

GOOD  0 9 

0 0 0 0 0 9 

100205 

1 

0 0 0 9 3 

1 

5 6 

0 0 0 0 0 9 

oi 

1 

0 0 0 0 9 

1 

100205 

100106 

S ' 

000009 

0 0 0 0 0 9 

1 

0 0 2 0 5 

1 

0 0 110 

0 

fi  4 

0 (3  0 0 0 9 

0 0 0 0 0 9 

1 

0 0 2 0 5 

1 

0 0 12  9 

\U 

^ 8 

000009 

OlO  0 0 0 9 

llO  0 2 0 5 

1 

0 013  8 

0 

7 2 

000009 

0 0 0 0 0 9 

1 

0 0 2 0 5 

1 

0 0 14  6 

r 

7 6 

000009 

0 0 0 0 0 9 

1 

0 0 2 0 5 

1 

0 0 15  3 

L|8  0 

o 0 0 ()  0 y 

0 0 0 0 0 9 

■j 

'0  02  0 5 

1 

0 u X o u 

0 

0 4 

0 0 0 0 0 9 

0 

0 0 0 0 9 

i 

0 0 2 V.  5 

1 

0 0 16  6 

3 

8 0 

0 0 0 0 0 9 

OfO  0 0 0 9 

i 

1 

0 0 2 0 5 

100171 

1 

9 0 

000009 

ojo  0 0 0 9 

100205 

1 

0 0 17  4 

3.9  2 

000009 

0 0 0 0^ 

10  0 2 0 5 

1 

0 0 17  6 

II 

w A 

u 0 u 0 VI  9 

0 

u u u u ^ 

r\  r\  o o Si 

Kf  \f 

▲ 

n o *!  *7  O 

o.  • 

j! 

9 6 

0 0 0 0 0 9 

0 0 0 0 0 9 

10  0 2 0 5 

1 in  0 1 e 1 

c 9 a 

000009 

0 0 0 0 0 9 

1 

0 0 2 0 5 

1 

0 0 10  3 

1^0  0 

0 0 (J  0 0 9 

0 0 0 0 0 9 

I'o  0 2 0 5 

1 

0 0 10  5 
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TABLE  3 Scattering  FuDcti ons  (Continued) 


T = , 

001 

T = 

.003 

It 

rf 

Yr 

rf 

Y.  . 

Oi 

po 

Oj 

^ r>  C»  <4  Q 

H .7  U X o 

0l4  9 8 7 7 

Oj 

[A  9 4 5 2 

0] 

4 9 6 4 6 

0 

0 2 

0^ 

9 7 6 9 5 

019  7 6 0 9 

0 

9 3 2 19 

o' 

V 3 0 8 2 

0 

0 4 

0 

9 8 9 0 1 

0 

9 8 8 1 3 

0 

9 6 5 7 9 

0 

9 6 4 3 6 

0 

06 

0 

9 9 3 10 

0 

9 9 2 2 2 

0 

9 7 7 5 6 

0 

9 7 611 

0 

08 

0 

9 95  1 5 

0 

9 9 4 2 7 

0 

9 8 3 5 6 

0 

9 8 210 

0 

1 0 

0 

9 9 6 3 9 

0 

9 9 5 5 1 

0 

9 8 7 1 9 

0 

9H  57  3 

0 

1 2 

0 

9 9 7 2 2 

0 

9 96  3 3 

0 

9 8 9 6 3 

0 

9 8 H 1 6 

0 

1 4 

0 

9 9 7 8 1 

0 

9 96  9 2 

0 

9 9 13  8 

0 

9 8 9 9 1 

0 

1 6 

0 

9 9 8 2 5 

0 

9 97  3 7 

0 

9 92  69 

0 

0 0^00 
7 A.  9a 

0 

1 8 

0 

9 9 8 6 0 

0 

9 97  7 1 

0 

9 9 3 7 2 

0 

9 9 2 2 5 

0 

2 0 

0 

9 9 8 8 8 

A 

9 9 7 9 9 

0 

9 9 4 5 4 

0 

9 9 307 

0 

2 4 

0 

9 9 9 2 9 

0 

9 9 8 4 0 

0 

9 9 5 7 7 

0 

9 9 4 3 0 

0 

2 C 

0 

9 9 9 5 9 

0 

9 9 8 7 0 

0 

9 9 6 6 6 

0 

9 9 518 

0 

3 2 

0 

9 9 9 8 1 

0 

9 9 8 9 2 

0 

9 9 7 3 2 

0 

9 9 58  5 

0 

36 

0 

9 9 9 9 9 

0 

9 9 9 1 0 

0 

9 9 7 B 4 

0 

9 9 6 3 6 

0 

4 0 

1 

0 0 0 1 2 

0 

9 99  2 A 

0 

9 98  26 

0 

99  67  8 

0 

4 4 

1 

0 0 0 2 4 

0 

9 99  3 5 

0 

9 9 8 5 9 

0 

9 9 7 11 

r\ 

ij 

4 8 

1 

0 0 0 3 3 

0 

9 9 9 4 4 

0 

9 9 8 8 8 

0 

9 9 7 4 0 

0 

5 2 

1 

0 0 0 4 1 

0 

9 99  5 2 

0 

9 9 9 1 2 

0 

9 9 7 6 4 

0 

56 

1 

0 0 0 4 3 

0 

9 9 9 5 9 

0 

9 9 9 3 2 

0 

9 9 7 8 4 

0 

60 

1 

0 0 0 5 4 

0 

9 9 9 6 5 

0 

9 9 9 5 0 

0 

9 9 8 0 2 

0 

6 4 

1 

0 0 0 5 9 

0 

9 9 9 7 0 

0 

9 99  65 

c 

9 9 8 17 

0 

6 e 

1 

0 0 0 6 4 

0 

9 9 9 7 5 

0 

9 9 9 7 9 

0 

9 9 8 3 1 

0 

7 2 

1 

0 0 0 6 8 

0 

9 997  9 

0 

9 9 9 9 1 

0 

9 9 8 4 3 

0 

76 

1 

0 0 0 7 2 

0 

9 998  3 

1 

0 0 0 0 2 

0 

9 9 8 5 4 

0 

8 0 

1 

0 00  7 5 

0 

9 9 9 8 6 

1 

0 0 0 1 2 

0 

9 9 B 6 4 

D 

8 4 

1 

0 C 0 7 8 

0 

9 9 9 0 9 

1 

0 U 0 2 1 

0 

9 9 8 7 3 

D 

8 8 

1 

0 0 0 8 1 

0 

9 9 9 9 2 

1 

0 0 0 2 9 

0 

9 9 8 8 1 

0 

90 

1 

0 0 0 8 2 

0 

9 9 9 9 3 

1 

0 0 0 3 3 

0 

9 9 0 8 5 

r> 

o o 

•9 

0 0 0 8 3 

0 

•i  Q O Q A 

1 

n n o -s  7 

0 

9 9 8 8 9 

0 

94 

llo  0 0 8 4 

0 

9 9 9 9 5 

1 

0 0 0 4 0 

0 

9 9 8 9 2 

0 

96 

i 

0 0 0 8 5 

0 

9 9 9 9 6 

1 

0 0 0 4 3 

0 

9 9 H 9 5 

0 

98 

1 

0 0 0 8 6 

0 

9 9 9 9 7 

1 

0 0 0 4 7 

0 

9 9 8 9 9 

1 

00 

1 

0 0 0 8 7 

d 

9 9 9 9 8 

1 

0 0 0 5 0 

0 

9 9 9 0 2 

T.UiLi'.  j Scnt'-crinr  Functions  (Uoritinued  > 

T = .003 


3 1 0 
3 1 2 
3 1 4 
3 I 6 
J 1 H 

0 2 0 
3 2 4 
3 2 H 
3 3 2 
3 3 6 

0 4 0 
3 4 -4 
3 4 H 
3 3 2 
3 3 6 

0 3 0 
3 3 4 
0 3 8 
3 7 2 


9 0 

3 O 

3 9 4 
0 9 6 
0 9 8 
L'3  0 


010  0 O 0 0 
0 0 C3  n 9 3 
0 0 (3  2 1 5 
000417 
000699 

001061 

001504 


110  O 0 O 0 
lb  1119 
1 0 1 o i>  7 
1 0 O 8 *2  7 
1 0 0 5 4 0 

1 0 O 1 7 (3 


002026 

002630 

003313 

099182 
098567 
0 9 7 R 7 0 

004077 
005847 
007938 
0 1 0 3 5 1 
01 3085 

0 9 7 0 9 2 
095293 
019  3 17  0 
0 9 0 7 2 4 
087954 

016141 

019519 
023219 
027240 
0]3  1 5 8 3 

084861 
081445 
077705 
0 7 3 6 4 2 
06  92  5 6 

036247 
0, 4 1 2 3 4 
046542 
052171 

064546 
0 5 9 5 1 3 
054157 
048477 

058123 

064396 

070991 

077907 

042474 
0 3 6 1 4 8 
029498 
(32  2 5 2 6 

0 H 1 4 8 6 
085145 
0 8 B 8 8 5 
092705 
096606 
100587 

0 1 8 9 1 H 
015229 
011460 
0 0 7 6 1 (3 
003679 
000030 

C 

010  0 O 0 0 
000007 
000204 
000400 
000675 

001031 

001468 

001985 

002582 

003260 

004018 
005775 
0 0 7 8 5 4 
010255 
012977 

0 1 6 (3  2 1 
01 9387 
023075 
027084 
031415 

036067 

041042 

046338 

051955 

057895 
064156 
0 '7  0 7 3 9 
077643 

0 8 1 J 1 6 
004869 
088603 
092417 
096312 
ll()  0 2 8 7 


(310  0 0 0 0 
0‘8  7 20  1 
0 9 3 8 4 8 
096028 
096967 

097350 
0 9 7 4 1 3 
O 9 7 2 5 6 
096931 
096468 

095882 
0 9 4 3 8 7 
092497 
090241 
087631 

0 8 4 6 7 7 
081385 
077759 
0 7 3 H O 0 
069511 

064894 
059948 
054676 
U 4 9 0 7 8 

043153 

036903 

030328 

023428 

(3  1 9 8 5 6 
016203 
0X2469 
0 O H 6 5 4 
004758 
000780 


..  ^ . 
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TABLE  3 Scattering  Functions  (Continued) 

T = .003 


['Ai.LL  3 Sc,-ilL(.i  ing  Functions  (.Continued^ 
T = . 0 1 0 


1^ 

0|0  0 
0 
0 
0 
0 


0 ? 
0 4 
O f, 

0 3 

1 0 
1 ?. 
1 4 
1 6 
1 8 


01'^  0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

0 


ii  4 
ki  8 
3 « 

3 6 

4 0 
4 4 

4 8 

5 ?. 

5 6 

6 0 

6 4 
6 8 

7 2 

7 6 

8 0 

8 4 
8 0 

9 0 
9 2 
9 4 

r»  -«• 

^ n 

9 8 
0 0 


r'.7r:P 


T = .O'^O 


014  8 2 9 2 
0 H O 2 7 3 
038925 
092317 


9 4 12  1 

9 5 2 3 9 

9 (3  0 O 0 

9 8 5 5 2 

/ ^ /■"  ri 

7 ^ 

9 7 2 9 7 


91  S 6 
9 7 9 5 
9 8 2 4 
9 8 4 6 
9 8 6 3 


0 

0 
0 
0 
0 
0 

o 
0 
0 
0 
0 

0 
0 
0| 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

o 
0 
0 
K) 

0 

nl9  9 5 0 2 


9 8 7 6 5 
9 8 8 7 6 
9 8 9 6 9 
9 9 0 4 7 
9 9 1 


1 5 


9 9 17  3 
9 9 2 2 5 
9 9 2 7 0 
9 9 3 1 0 

9 9 3 4 6 
9 9 3 7 9 
9 9 4 0 8 
9 9 4 3 5 

9 9 4 4 7 
9 9 4 5 9 
V 9 4 Y 1 
9 9 4 P.  2 
9 9 4 9 2 


Y, 


Y. 


0i4  8 9 6 1 
0]8  0 2 9 3 
oIb  8 9 3 0 
0j9  2 3 2 0 
019  4 1 2 2 


0 9 5 2 4 
0i9  6 0 0 
0|9  6 5 5 
^ 

^ ^ $ 
019  7 2 9 


9 7 5 6 1 
9 7 9 5 9 
9 8 2 4 5 

9 8 4 6 1 
*58630 

9 8 7 6 5 
9 8 8 7 6 
9 8 9 6 9 
9 9 0 4 7 
9 9 115 

9 9 17  3 
9 9 2 2 5 
9 9 2 7 0 
9 9 3 1 0 

9 9 3 4 6 
9 9 3 7 9 
9 9 4 O 8 
9 4 3 5 

9 9 4 4 7 
9 9 4 5 9 
9 9 4 7 1 
y 9 4 M 2 
9 9 4 9 2 


& 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


4 7 0 8 ft 
6 8 0 ft  9 
8 0 2 1 7 
ft  5 7 6 4 

8 8 8 9 5 

9 0 9 0 1 
9 2 2 9 4 
9 3 3 1 7 
9 4 10  1 
9 4 7 2 0 

9 5 2 2 1 

9 5 9 8 4 
9 6 5 3 7 
9 6 9 5 6 
9 7 2 8 4 

9 7 5 4 9 
9 7 7 6 6 
9 7 9 4ft 
9 8 10  2 
9 B 2 3 5 

9 8 3 5 0 
9 8 4 5 1 
9 B 5 3 9 
9 8 6 1 0 


9 8 6 0 8 
9 8 7 5 1 
9 8 8 0 0 
0|9  8 8 5 9 


('.j9  9 5 0 2 


19  b 8 O 3 
19  8 9 0 5 

# » C 1 ' 1 

I 


9 8 
9 b 
9 8 


9 

9 


7 

6 6 
9 0 5 


Y 


,48180 
6 8 2 0 8 
8 0 2 6 5 
8-5  7 9 6 


OIH  H 9 X 0 


9 0 9 2 2 
9 2 3 1 3 
9 3 3 3 5 

9 4 110 

9 4 7 3 6 

9 5 2 3 6 
0!9  5 9 9 8 


9 6 5 5 0 
9 6 9 6 8 
9 7 2 9 5 

9 7 5 5 9 
9 7 7 7 6 
9 7 9 5 7 
9 8 1 11 
9 H 2 4 4 

9 8 3 5 8 
9 8 4 5 9 
9 8 5 4 8 
9 ft  6 2 7 

9 8 6 9 8 
9 8 7 6 1 
9 8 8 1 9 
9 8 8 7 1 

9 R 8 9 6 
9 8 9 1 9 

a u Q A O 

9 ft  9 6 3 
9 H 9 8 4 
9 9 0 0 4 


X 
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TABLL;  3 Scattering  Functions  (Continued) 
T = .010 


ll-  . 

c 

. n 

C, 

lO  0 

0 0 0 0 0 

1 

[0000  0 

Oj 

0 0 0 0 0 

0 

lO  0 0 0 0 

c 

3 2 

d 

0 0 19  4 

1 

b B 6 6 0 

d 

0 0 17  8 

0 

6 3 18  3 

0 

3 4 

0 

0 0 3 3 6 

1 

02  8 3 0 

0 

0 0 3 0 0 

0 

8 0 6 6 4 

0 

3 6 

0 

0 0 5 4 6 

1 

0 2 7 3 2 

0 

0 0 4 9 1 

0 

8 7 3 7 9 

0 

■3  8 

Q 

0 0 8 3 5 

1 

0 8 5 0 0 

0 

0 0 7 5 9 

0 

9 0781 

0 

1 0 

0 

0 12  0 3 

1 

0 2 16  3 

0 

0 110  8 

0 

9 2 7 0 7 

0 

1 2 

0 

0 16  5 3 

1 

0 17  3 2 

0 

0 15  3 7 

0 

9 3 H 2 3 

0 

1 4 

0 

0 2 18  3 

1 

0 12  13 

0 

0 2 0 4 8 

0 

9 4 4 2 9 

c 

i 6 

0 

^ ^ «-*  r- 

U f V o 

1 

0 0 6 0 6 

A\ 

U 

^ \ ^ T r\ 

VI  o 

KJ 

n A £ ^ .4 

^ ^ X 

0 

1 8 

0 

0 3 4 8 8 

0 

9 9 9 1 4 

0 

0 3 3 1 2 

0 

9 4 6 6 6 

0 

20 

0 

0 4 2 6 2 

0 

9 9 13  8 

0 

0 4 0 6 7 

0 

94  4 39 

c 

2 4 

0 

0 6 0 5 5 

0 

9 7 3 3 4 

0 

0 5 8 19 

0 

9 3 4 7 3 

c 

2 H 

0 

0 8 17  3 

0 

9 5 19  5 

0 

0 7 8 9 7 

0 

9 19  5 0 

0 

3 2 

0 

10  6 17 

0 

9 2 7 2 5 

0 

1 0 3 0 1 

0 

8 9 9 5 3 

0 

3 6 

0 

1 3 3 9 7 

0 

8 9 9 2 2 

0 

1 3 0 3 1 

0 

8 7 5 2 9 

0 

4 0 

0 

1 6 4 8 2 

0 

8 6 7 8 8 

0 

1 6 0 8 7 

0 

8 4 7 0 6 

0 

4 4 

0 

1 9 9 0 4 

0 

8 3 3 2 3 

0 

1 9 4 6 8 

0 

8 15  0 4 

i.i 

4 v8 

0 

2 3 6 5 1 

0 

7 9 5 2 7 

0 

2 3 17  5 

0 

7 7 9 3 5 

0 

5 

0 

2 7 •(  2 4 

0 

7 5 4 0 1 

0 

2 7208 

0 

7 4 006 

0 

5 vS 

0 

3 2 12  3 

0 

7 0 9 4 3 

0 

3 15  6 7 

0 

6 9 7 2 4 

c 

6 0 

0 

3 6 8 4 7 

0 

6 6 15  5 

0 

3 6 2 5 1 

0 

6 5 0 9 3 

c 

fi  4 

0 

4 18  9 8 

0 

6 10  3 7 

0 

4 12  6 2 

0 

6 0 118 

0 

6 8 

0 

4 7 2 7 4 

0 

5 5 5 8 7 

0 

4 6 5 9 8 

0 

5 4 7 9 9 

c 

7 2 

0 

5 2 9 7 6 

0 

4 9 8 0 8 

0 

5 2 2 6 0 

0 

4 9 14  1 

r\ 

yj 

7 6 

0 

5 9 0 0 4 

0 

4 3 6 9 8 

0 

5 8 2 4 8 

0 

4 3 14  3 

.J 

3 0 

0 

6 5 3 5 8 

0 

3 7 2 5 7 

0 

6 4 5 6 2 

0 

3 6 8 0 8 

3 

8 4 

0 

>'20  3 8 

0 

3 0 4 8 6 

0 

7 12  0 1 

0 

3 0 13  6 

8 fl 

0 

7 9 0 4 3 

0 

2 3 3 8 4 

0 

7 8 16  7 

0 

2 3 12  8 

3 

9 0 

0 

8 2 6 6 8 

0 

197  10 

0 

8 17  7 2 

0 

1 9 4 9 8 

3 

98 

0 

8 6 3 7 5 

0 

15  9 5 2 

0 

8 5 4 5 8 

0 

1 5 7 8 5 

J 

9 4 

9 0 1 6 J 

0 

X 2 i i vj 

0 

6 9 2 2 6 

0 

119  6 6 

96 

0 

9 4 0 3 2 

0 

0 8 19  0 

r\ 

w 

U '7  C 

n 

r\  o ^ rv  o 

t / 1 * X < / w 

C 

98 

0 

9 7 9 8 3 

0 

0 4 18  5 

0 

9 7 0 0 6 

0 

0 4 14  4 

i 

0 0 

1 

0 2 0 1 5 

0 

0 0 0 9 7 

1 

0 10  18 

0 

0 0 0 9 7 

« 


TAbLh  3 Scattering  Functioiis  (CcntinueJ) 
T =•-  .010 

a K e 


OiO  0 

OlO  0 0 0 0 

QiA.  Q 0 0 

0 0 2 

000077 

oto  0 0 7 

0 0 4 

000086 

0 0 0 0 8 

0 0 6 

000090 

0 0 0 0 9 

0 0 8 

000091 

0 0 0 0 9 

0 10 

000093 

0 0 0 0 9 

0 12 

000093 

0 0 0 0 9 

0 14 

000094 

00009 

0 16 

000094 

0 0 0 0 9 

0 18 

000095 

0 0 0 0 9 

0 2 0 

0 0 0 0 9 5 

0 0 0 0 9 

0 2 4 

000095 

0 0009 

A o q 

000096 

0 0 0 0 9 

n p 

000096 

0 0 0 0 9 

0 3 6 

ojo  0 0 9 6 

0 0 0 0 9 

0 4 0 

0 0 0 0 9 6 

0 0 0 0 9 

0 4 4 

000096 

00009 

0 4 8 

000096 

00009 

0 5 2 

000096 

00009 

05  6 

000096 

0 0 0 0 9 

06  0 

000096 

0 0 0 0 9 

06  4 

000097 

0000  9 

06  8 

000097 

00009 

0 7 2 

000097 

0 0 0 0 9 

0 7 6 

000097 

0 0 0 0 9 

0 8 0 

000097 

0 C o n 9 

0 8 4 

000097 

0 0 0 0 9 

0 8 8 

000097 

00009 

0 9 0 

000097 

OQO  09 

0 9 2 

0 0 0 0 9 7 

OjO  O 0 9 

0 9 4 

n n n n 9 7 

OlO  0 0 9 

0 9 6 

0 0 0 0 9 7 

o|o  0 0 9 

0 9 8 

0 0 0 0 9 7 

ojo  0 0 9 

10  0 

O'O  0 0 9 7 

olo  0 0 9 

0 110  O 0 0 0 010  0 0 0 0 

6 101631  06  2J310 

6 101812  079651 

0 10187Q  086498 

1 101914  090142 

3 1 [0  19  3 5 092401 

3 101950  093939 

4 101960  095053 

4 l|0  1968  09  5 898 

5 101974  096560 

5 101979  097093 

5 101986  097898 

6 101992  098477 

6 101996  09R913 

6 101999  099254 

6 102001  099528 

6 102003  099752 

6 1U2005  099940 

6 102007  100098 

6 102008  100235 

6 102009  100353 

6 102010  100457 

7 102011  100548 

7 102011  100630 

7 102012  100703 

7 102013  100768 

7 102013  100H28 

7 102014  10 0882 

7 102014  100907 

7 102014  100931 

10  2 0 1 4 1 0 0 9 5 4 

7 ijo  2015  10  0 976 

7 llO  2 0 1 5 1 0 0 9 9 8 

7 llo  2015  10  1018 
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TABLE  3 

Scattering  functions  (Continued) 
T = .050 

r = . 

100 

Yr  . 

V 

01 

,0  0 

Oi 

,4  4 3 4 0 

01 

4 6 2 9 1 

0 

[41013 

01 

14  3 8 3 2 

0 

0 2 

u 

5 2 S 3 1 

0 

5 2 8 6 3 

0 

‘45145 

0‘ 

4 6 7 2 5 

u 

0 4 

0 

6 3 5 4 7 

0 

6 3 80  8 

0 

5 116  0 

0 

5 2 0 5 1 

0 

06 

0 

7 13  14 

0 

7 1 ii  6 

O 

5 7 6 2 7 

0 

5 8 17  3 

0 

0 8 

0 

7 6 5 0 7 

0 

7 6 5 9 2 

6 

6 3 110 

0 

6 3 4 7 2 

0 

1 0 

0 

8 0 15  3 

0 

8 0 2 1 0 

0 

6 7 5 3 0 

0 

6 7 78  5 

0 

1 2 

0 

8 2 8 3 8 

0 

8 2 8 7 8 

0 

7 1 C 0 8 

0 

7 12  7 5 

0 

1 4 

0 

8 4 8 9 0 

0 

6 4 9 2 0 

0 

17  3 9 8 3 

0 

7 4 12  5 

0 

1 6 

0 

8 6 5 0 9 

0 

8 6 5 3 1 

0 

7 6 3 7 3 

\J 

7 6 4 8 3 

0 

1 8 

0 

8 7 8 1 6 

0 

8 7 8 3 4 

0 

7 8 3 7 3 

0 

1 

7 8 4 5 9 

0 

2 0 

0 

8 8 8 9 3 

0 

8 8 9 0 8 

0 

8 0 0 6 B 

o|b  0 13  7 

n 

2 4 

0 

9 Q 5 6 5 

0 

9 0 5 7 4 

n 

8 2 7 8 1 

0 

« 0 P 0 c 

W w X ft.  « 

0 

2 8 

0 

9 18  0 0 

0 

9 1806 

0 

8 4 8 5 2 

0 

8 8 8 2 
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Table  4»  Coefficients 


Coefficients  relating  to  the  computation  of  scattering  functions 


*•5 

1 


^l»  ''a*  '^3*  ''4»  ^3» 


The  coefficients  are  defined  by  the  following  relations: 


- = J3)  ,v_(3)  . _^3K 
^ ^0  ' ^*1  ^ J'l ■ ■ >»  » 


4-  *„•  «■  1.  ».  ‘i 

V 2 -r  V 2 — — “•2'-'2^ 


''a  "'i  “ aia(ki6i  - k2?2)  , “^3  “ 

V4  -v^  “ ®o^a  ” ^*^^^0^1  ” *^1^^  ■' 

u^  ♦ U3  - A^Cci6i  - c^2>2  J , - d^k2J 

”5  " ^a  ^°o^i  “■  ®i^  ^ » ® * a^^'^a  ~ » t - q(u^  - u^) 

a - |q(v2  - v^) (d^  - ^2)  , b - |q(u^  - U3) (d^  - d2> 

c ^ |9(d„  - dj)u5  , Q - ;,^  .j^-y°,V;(di.:d3) 


S a 1 - 


bc^  + ^^2  ^ 


2T  = ‘^o^i  - ‘^i^a  » = ®o'*^l  - ®i^  - 2Q(djk^  - dpk2) 

1 a 

% - - f ' <“o  -■  4‘‘-  - - I . =p  - 

■“p  “ - >'p  - a'"'  * P‘=>  . 6p  - o(=)  - p (=)  . 
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* P ^ Pp  » ^ * 

tabulated  in  Table  2. 


and  7, 


(k) 


are  the  mc«nents  defined  and 
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Table  5,  Intensities 


Intensities  in  the  direction  normal  (1^.)  and  parallel  (l^^) 
to  the  s\m  vertical  and  their  correction  for  the  ground  reflec- 
tion (I*,  IjH^)  along  the  sun  vertical  for  different  sun  elevatior 

^r  “ ^ ■*  ^ 


I?  1 


o - h- 

^ U 


^/aj 


1 Lr^(p.)  - K\|j(jj,)  - N(T>(p,)  ^ \iy  1-^  G - 


(The  upper  sign  applied  to  I^  ; the  _.ouer  sign  to  1^^.) 

♦Yj.(lio)iri  - Yr(|i)  I 
•‘oCy/iIo)  - Y^(|i)  ] 


wnsre 


K - + x(^o^  L • 2cp(fio)  + 2C(Ptj)  -• 


M - ^(p.  ) + p(u  ),  N » 2«p(ii^)  + 2ri(|i  ) 

^ O ' V/  O 


^ N 


9 r ( ( o\  • . 

H > (1  - ,r)  I X'~'(fgY'-'(.i)  - 


( X - albedo  of  the  [p’onnd,  reflectinjg  according  to  Laiibert's  law.) 
I’ or  detailed  diecuonicn  coc  the  Introduction. 
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TABIE  5 Intensities 
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TABLE  5 

Intensities 

1 continued) 

T 

V® 

T 

0 10 

0 6 0 

00  6 

0^062 

on  21 

0 2 9 10 

bio 

o' 

60 

0‘ 

i 0 

fO  L 344  ' 

0 0 99  9 

[0  180  4 

CIO 

0 

6 0 

0 

2 0 

0 > 766 

0 0 4 16 

0 09  24 

0 10 

0 

6 0 

0 

4 0 

0 > 4 4 8 

0 0 118 

0 0 4 6 8 

0 10 

0 

6 0 

0 

5 2 

0)361 

0 0053 

0 0 361 

0 10 

0 

60 

0 

5 6 

0)336 

0003  8 

0 0 335 

0 10 

0 

fi  n 

0 

6 0 

0)317 

0 0028 

0 0 3 14 

0 10 

0 

6 0 

t\ 

\J 

C 4 

0 ) 2 9 6 

0 C 0 1 8 

o 0 2 9 3 

A -1  n 

n 

n 

^ o 

0 3 2 7 6 

n n 1 rk 

r>  o P 7 6 

010 

0 

60 

0 

'i  2 

6)257 

0 0005 

0 0261 

0 10 

0 

60 

0 

n 0 

0)218 

0 00  01 

0 023  5 

0 10 

0 

6 0 

0 

9 0 

0)166 

0 0008 

0 0 209 

0 10 

0 

6 0 

0 

9 4 

0)141 

0 0 0 17 

0 0 200 

0 10 

0 

6 0 

0 

9 8 

0)103 

0 0 0 3 6 

0 0 19  2 

0 10 

0 

60 

1 

0 0 

0)068 

0 0 0 6 8 

0 0 18  8 

0 10 

0 

80 

0 

0 6 

0 1243 

0 0 9 0 7 

0 2 9 19 

Old 

0 

80 

0 

1 0 

0 ) « 4 2 

0 0 4 9 6 

0 10  0 9 

Old 

0 

80 

2 0 

0 •>  5 2 5 

0 0 17  6 

0 0 9 27 

010 

0 

8 0 

0 

4 0 

0)358 

0 00  27 

0 0 4 6 9 

010 

0 

8 0 

0 

6 C 

0)291 

000  0 1 

0 0 314 

0 10 

0 

8 0 

0 

6 8 

0)270 

0 0004 

0 0 2 7 7 

0 10 

0 

8 0 

d 

7 2 

C ) 2 5 9 

0 0007 

0 0 2 6 2 

0 10 

0 

3 0 

0 

7 6 

0 0 2 4 8 

0 0 0 12 

0 0 248 

0 10 

0 

80 

0 

d 0 

0)236 

0 0 0 2 0 

0 0 236 

0 10 

0 

80 

0 

8 4 

0)224 

0 0 0 2 7 

0 0 2 2 5 

0 10 

0 

8 0 

0 

0 8 

0)211 

0 00  3 8 

0 0 2 1 4 

0 10 

0 

8 0 

0 

9 0 

C 0 2 0 3 

0 0 0 4 4 

0 0 210 

0 10 

0 

6 0 

0 

9 4 

0 0 184 

0 0 0 6 0 

0 0 2 0 1 

0 10 

0 

8 0 

0 

9 8 

0 158 

0 0 0 R 5 

0 0 193 

010 

0 

8 0 

1 

0 0 

0 0 12  1 

0 0 12  1 

0 0 18  9 

0 10 

0 

90 

0 

0 6 

0)712 

0 0 4 3 8 

0 2 9 2 3 

\y  X vy 

yj 

ri  r\ 

/i 

■4 

-i  C A 

o O A 

0 10 

0 

9 0 

0 

2 0 

0)346 

0 0 0 6 0 

0 0 9 23 

0 10 

0 

9 0 

0 

4 0 

0)273 

0 0 0 0 2 

0 0 4 7 0 

0 10 

0 

9 0 

0 

6 0 

0 0 2 4 9 

0 0012 

0 0 3 14 

0 10 

0 

90 

0 

8 0 

0)228 

0 0 0 5 0 

0 0 2 3 6 

0 10 

0 

9 0 

0 

R 4 

0 12  2 2 

0 0 0 6 1 

0 0 2 2 6 

0 10 

0 

9 0 

0 

8 8 

0 0 2 15 

0 007  3 

0 0 21  5 

0 10 

0 

90 

0 

9 0 

0 0 2 10 

0 0 0 8 1 

0 024.  0 

0 10 

0 

9 0 

0 

9 2 

0 0 2 0 6 

0 0 0 8 9 

0 0 205 

0 10 

0 

9 0 

0 

9 4 

0 0 19  9 

0 0 0 9 8 

0 0 2 0 1 

0 10 

0 

90 

0 

9 6 

C 0 1 9 2 

0 0 10  8 

0 0 19  7 

0 10 

0 

90 

0 

9 8 

C 0 1 8 1 

0 0 122 

0 0 19  3 

0 10 

0 

9 0 

1 

0 0 

0 0 15  3 

0 0 15  3 

0 0 18  9 

*TATr/'V»r>  DC'T5<*1Dri 
nnvunx»  iuji  wit.L  *-.wwJ. 


TABLE  5 Intensities  (Continued) 
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TABLE  5 Intensities  (Continued) 
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TABLE  5 Intensities  (Continued) 
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New  York  University,  Attn:  Departnent  of  Meteorology 
Detacnment  Commander,  Vfeather  Detachment  28~6,  AJ'O  ^125,  c/o 
Post  Master,  Mew  York 

Detachment  Commander,  V/eather  Detachment  18-19,  APO  #57,  c/o 
Post  Master , ixew  rorK 

Coinnanuing  Officer,  Third  leather  Group,  EMI’  Air  Force  Base 
Commanding  Officer,  2143rd  Aif./,  ATX)  #925,  c/o  Post  Master, 

Sari  Francisco 

Ccnmandlng  Officer,  First  ’leather  Group,  Offutt  Air  Force  Base 
Ccmmandiiig  Officer,  Eighth  Heather  Squadron,  APO  #So2,  c/o  Post 
Master,  Mew  York 


Commanding  Officer, 
Baltimore 

Commanding  Officer, 
New  York 

Commanding  Officer, 
Coranainding  Officer, 
Master,  Seattle 
Commanding  Officer, 
Force 


Fourth  Heather  Group,  P.O.  Box  1395, 

2058th  Air.;,  APO  .#633,  c/o  Post  Master, 

Second  Heatlier  Group,  iangley  Air  Force  Base 
Seventh  Heather  Group,  APO  #942,  c/o  Post 

Sixth  Heather  Group,  Hright-Patterson  Air 


Commanding  Officer,  Eighth  Heather  Group,  Scott  Air  Force  Base 
Carmanding  Officer,  Ninth  Weather  Group,  Andrews  Air  Forca  Base 
Commanding  Officer,  Evans  Signal  Laboratory,  Belmar,  Mow  Jersey, 
Attn;  Chief,  Meteorological  Branch 

Research  sind  Doveiopnent  Board,  Committee  on  Geophy^sics  arid 
Geography 

Air  Training  Comand,  Extension  Courses  Unit  (Heather),  5345th 
Technical  Training  Group,  Chanute  Air  Fovee  Base 
Commajiding  Officer,  Holloman  Air  Development  Center,  Holloman 
Air  Force  Bass,  Attn:  EHOAM 

Gifics  oi  r.avai  Research,  Attn:  Geophysics  (Cede  N4I6) 

Chief  of  Maval  Operations,  Attn:  Aerology 

OrTice  of  Technical  Services,  Department  of  Commerce,  Attn:  Mr.s. 

Ccmmandlng  General,  Air  Heather  Service,  U.  S.  Air  Force, 

Hashl ngton,  D,  C.,  Attn:  DSS,  Tecruilcol  Information  Branc' 

Johns  Hopkins  University,  Laboratory'  of  ClLmatology,  Seabrook, 
New  .Jer.eey,  Attn;  Department  Head 

Massachusetts  Institute  of  Technclcgy.'.  Attn:  Chai^:n^u^,  Depart- 
ment of  Meteorology" 

Ar.med  Services  Technical  Inforiiatiun  Agency,  Documents  Services 
Center 
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National  Advisory  Ccmmittea  fcr  Aeronautics 

U.  S.  Weather  B'oreau,  24  and  M Streets,  \ 'ashinFtcn  25, 

Attn:  Ptj  Ross  Gunn 

University  of  Washington,  Attn:  Depart.  ;ent  of  Meteorology  «r.d 
Climatology 

University  of  Chicago,  Attn:  Department  of  Meteorology 
American  Meteorological  Society,  3 Joy  Street,  Boston  S,  Atin: 


WHO  W V«  V 

1X1  n‘s<x\jii&L  4. 
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-A.ttn?  Major  Cpn«ral 


W,  0.  Senter 


Aerophysics  Research  Foundation,  Santa  Barbara  Municipal  A.irport 
Univei sity  of  Nev  Mexico,  Attn:  Dr.  7.  H.  Regener 
Ohio  State  University,  Attn:  Department  of  Physics 
University  of  Florida,  Department  o.f  Electrical  Eijgineering, 

Attn:  Research  Professor  of  Aerological  Engineering 
University  of  California  at  Los  Angeles 
Department  of  Meteorology  (6) 

Depai-Uuerit  of  Fnysics,  Attn:  Dr,  Joseph  Kaplan  (l) 

University  of  Minnesota,  Attn:  Dr.  Athelston  Spilhaus 
Harvard  College  Observatory,  Attn:  Dr,  Fred  L,  Whipple 
Director,  Air  University  Library,  Maxwell  Air  Force  Base, 

Attn:  CR^;582 

State  Water  Survey  Division,  Urbane,  Illinois,  Attn:  G,  S,  Stout, 
?lcteorologlst 

Johns  Hopkins  University,  Attn:  Dr,  John  D,  Strong 
Chief,  U,  3.  Weather  Bureau,  Department  of  Commerce 
Library  (l) 

Speciu'  Scientific  Services  Section  fl) 

Dr,  Hai-ry  Wexler  (i) 

Project  Black  Sheep,  MacDllI  Air  Force  Base 

U.  S,  Fj  eet  V/eathcr  Control,  Navy  /?943,  FPO,  San  Francisco 

Ui  S.  Pleet  'Weather  Control,  Marine  Corps  Air  Station,  Miami 
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